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INTRODUCTION

Project Purpose and Scope

The purpose of this document is to satisfy a request made by the Oregon
Department of Environmental Quality (DEQ) for the Port-of Portland (Port)
to conduct a remedial investigation (RI) and feasibility study (FS) at the

Portland Shipyard (PSY). This is the next step in a process that the DEQ

- .and Port started in late 1998 when DEQ issued its Strategy

Recommendation for the PSY. About this same time, the Port provided
DEQ with the Portland Shipyard Sediment Investigation Report (Striplin,
1998), a report documenting the results of a comprehensive sediment
investigation for the PSY, and provided a briefing on the Port’s
preliminary conceptual site model for the PSY. This briefing was followed
in March of 1999 by DEQ's Draft File Review Memorandum for the PSY.
The Port provided comments on the Draft File Review Memorandum in
May of 1999 and submitted a series of consultant reports documenting
past upland site investigation and remediation activities. In December of
1999, the Port provided DEQ with additional information on the history of
dredging and dredge material disposal at the PSY for purposes of
supplementing and correcting DEQ’s File Review Memorandum.

r.‘&?

The scope-of this work plan includes all of the principal steps in the RI/FS
process: remedial investigation, risk assessment (both human health and
ecological), and feasibility study. The scope of this work plan will also
include the identification of sources of contamination to the PSY and
parties who contributed to the contamination of the PSY, including current
and past operators, contractors and tenants; Kaiser Company, Inc.; the
Federal government; potential upstream and downstream sources; and
potential sources within the Swan Island Lagoon such as the City of
Portland outfalls, Coast Guard facility, U.S. Navy facility and others.

Site Location and DesCriptio‘n

01/28/00

The PSY address is 5555 North Central Channel Avenue in Multnomah
County, Portland, Oregon. The PSY is located in north Portland, between

‘Swan Island Lagoon and the Willamette Rlver on the penlnsula known as

Swan Island (Figure 1).

| Figure 2 shows the boundaries of the “Slte for purposes of the RI/FS.

The Site includes 94 acres of uplands and 106 acres of submerged lands
owned by the Port. The Site also includes Berth 311, a concrete pier/lay
berth located on the east side of Swan Island Lagoon, also owned by the
Port. Adjacent to the Site are submerged lands owned by the Oregon o~
Division of State Lands (ODSL). These lands include the main channel of '
the Willamette River and Swan Island Lagoon. The Port currently leases

T

N
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two parcels of submerged lands in Swan Island Lagoon from ODSL:
approximately 14 acres between Berth 301 and Berth 308 and
approximately 4.5 acres at Berth 311 (see Figure 2).

Current operations at the PSY consist of the repair and maintenance of
privately owned and government vessels from the United States and -
overseas. Ship repair and maintenance are conducted in three dry docks
(i.e., Dry Docks 1, 3 and 4) and 15 berths along the perimeter areas of
the shipyard. The dry docks are used for raising vessels out of the water
to perform hull repair, maintenance, painting, and other dry lay-up ship
repair tasks.

The berths are outfitted with 16 electrically powered cranes in a variety of
sizes and lift capacities. The cranes operate on tracks that are laid along
the berths and allow them mobility between the berths. The berths are

" also used for maintenance that does not require lifting the vessel out of

the water. This includes cleaning tanker vessel ballasts, engine
maintenance, outfitting, deck painting, and other activities.

The shipyard’s upland areas, or yard, house the support services for both
ship repair operations and maintenance of the shipyard infrastructure. ‘
The current activities or operations in the shipyard’s upland areas include:

» Metal machining (for facilities maintenance and ship repair)

e Carpentry

o Electrical shop

 Steel fabrication.

» Propeller repair and services

* Mobile equAipment maintenance

« Paint storage and painting operations

e Abrasive blasting (grit and steel shot) and surface preparations
* Berth and ship rigging storage and support

The ballast water treatment plant (BWTP) accepts oily waste from vessel
cleaning and maintenance. The plant receives oil water slops from
tankers and other vessels. The slops are temporarily stored in the tanks,
and the oil is extracted by natural separation, addition of chemicals, and
heating of the wastewater. The reclaimed oil is recycled. The treated
water is either pumped to the city sewer system or discharged to the
Willamette River, depending upon analytical results. The BWTP is a
critical marine facility within the Portland Harbor in that the Coast Guard
requires that facilities be available to manage oily water and ballast water
for ships entering waters of the United States.

The PSY has a storm water treatment system to treat water from the dry
docks. The storm water treatment system uses chemical and mechanical
processes to remove contaminants. '

2 BRIDGEWATER GROUP, INC.
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‘Work Plan Documents . | - » | /\}

This work plan consists of a set of documents that will guide the RI/FS. It
has been developed in general accordance with OAR 340-122, DEQ
guidance, and EPA guidance (EPA, 1988). The individual elements of
the work plan are briefly summarized below; '

Work Plan — The main text of the Work Plan describes the physical
setting, site history and conceptual site model. It also presents the site
characterization, risk assessment, and feasibility study plans. The Work
Plan includes supporting tables and figures.

Project Management Plan (PMP) — The PMP (Appendix A) includes a

~ description of the project team members and their roles; a list of
'submittals; a project schedule; and procedures for addressing deviations
from the Work Plan.

Sampling and Analysis Plans (SAP) — A SAP is a detailed description .
- of the scope of the Rl and procedures that-will be used to collect samples
and complete chemical analyses. It includes quality assurance/quality
- .control (QA/QC) procedures for both the field and laboratory. The SAP is
intended to serve as a manual-for field staff. Appendix B contains the
SAP for soil and groundwater sampling activities. Appendix C contains
that SAP for surface water and sediment sampling activities.

Health and Safety Plans (HSP) — A HSP presents a description of o
procedures to be used in the field to protect personnel from potential f\}
hazards that may exist during on-site activities. Appendix D contains the £
HSP for the soil and groundwater sampling subcontractor, Hahn and

Associates. Appendix E contains the HSP for the surface water and

sediments sampling subcontractor, Striplin Environmental Associates.

01/28/00 ' ' 3 " BRIDGEWATER GROUP, INC.



PHYSICAL SETTING

Site Location and Description

The PSY is located near the western boundary of the Portland Basin. The
Basin is bounded on the west and southwest by the Tualatin Mountains and
on the east and southeast by the foothills of the Cascades. The Siteis
bounded by Swan Island Lagoon to the north and east, the Willamette River
to the north and west, and a variety of industrial operations to the south.

" Most of the Site is covered with buildings or pavement. The only substantive

unpaved area is the N. Channe! Avenue Fabrication Site located on the
southeast portion of the site between N. Channel Avenue and the Willamette
River. Along Swan Island Lagoon; the berths are supported by pilings that
extend into the bank. The bank underlying the berths slopes into the lagoon.
On the Willamette River side of the site and near the dry docks, the river
shore slopes toward the river or is contained behind sheet piling.

Topography

Based on the United States Geologlcal Survey (USGS) Portland Quadrangle
Oregon-Washington 7.5-Minute Series Topographic Quadrangle Map, the
Site is located approximately 40 feet above mean sea level, and the site is

‘ generally flat.

Bathymetry

01/28/00

Figure 3 illustrates the bathymetry. of the Willamette River near the PSY

" based on measurements made by the U.S. Army. Corps of Engineers (COE)

in 1998 as part of their proposed channel deepening project. The river
bottom slopes toward the navigation channel which ranges in depth from
approximately —60 feet (NGVD, 1947), near Dry Dock 4, to -39 (NGVD,
1947) feet in the navigation channel across from Berth 315.

~ Based on a hydrographic survey conducted by the Portjih 1989, river bottom

elevations in the Swan Island,Lagoqh range from approximately -24 feet
(Columbia River Datum, CRD) adjacent to the berths to -38 feet (CRD) near
the center of the Lagoon across from the Berth 301..

The design elevations for the bottom of the three dry dock basins are -48 feet
CRD, -57 feet CRD, and -65 feet CRD for Dry Docks 1, 3 and 4, respectively.
Hydrographic surveys conducted by Cascade General in May of 1996
indicate that the approximate current bottom elevations of the Dry Docks 1, 3
and 4 are -50 feet CRD, -59 feet CRD, and -60 feet CRD, respectlvely '

4 - BRIDGEWATER GROUP, INC.



REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

Climate

The Portland area has a temperate marine climate characterized by wet
winters and dry summers. Precipitation, temperature, and wind data for the
site are summarized below.

Precipitation (Hart Crowser, 1998)

Average Annual 37 inches (mostly rain)
" Wettest Months November through February (greater
than 4 inches per month)
Driest Months ' July and August (less than 1 inch per
month)

'.Temperature (Hart Crowser, 1998)

Average Annual - 54°F
Coldest Month January (Average 40 °F)
Warmest Month August (Averagé 69 F)
Lowest Recorded - 2F (Jahuary 1888)
Highest Recorded 107 F (July 1942)
Wind (Hart Crowser, 1998) - | :
Minimum Monthly Mean (October): 6 mph , /\é
Maximum Monthly Mean (December/January) 10 mph y

Maximum Recorded: 88 mph
Direction: Generally from west, but east winds are common

Regional Geology and Hydrogeology

Geology -

The following discussion was taken from Swanson et al. (1993) and Hartford
and McFarland (1 989)

The Site is located in the Portland Basin, a northwest-southeast trending -
basin that is approximately 20 miles wide by 45 miles long. This structural
basin is filled with consolidated and unconsolidated continental sedimentary
rocks. Older rocks that underlie the basin-fill sediments include the
Skamania Volcanics; Columbia River Basalt Group; basalts of the Waverly
Heights, Goble Volcanics, Pittsburg Bluff, Scappoose, and the Rhododendron

‘Formations. The Sandy River Mudstone and the Troutdale Formation are the

oldest of the basin filling-sediments. Large quantities of Pleistocene
sediments were deposited during catastrophic floods of the Columbia River.

" These floods occurred as a result of the periodic failures of ice dams

01/28/00

impounding huge lakes in Idaho and Montana. The catastrophic flood o /\}
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REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

deposits can be grouped into two easily discernable lithologic units: a basaltic’
sand and gravel unit with varied amounts of cobbles and boulders and a finer,
stratified, micaceous arkosic sand, silt and clay. The former unit is present
near the Columbia River channel in southern Clark County and north
Portland. The later unit exists at an altitude of about 250 feet throughout the
Portland Basin. Alluvium deposits from the Columbia were deposited on the
Pleistocene sediments. The alluvium deposits consist of sand and silt.

Hydrogeology

Eight major hydrogeologic units form the Portland Basin aquifer system.
Proceeding from oldest to youngest, these units include:

. Oider rocks

« Sand and Gravel Aquifer (SGA)

e Confining Unit 2 (CU2)

e Troutdale Sandstone Aquifer (TSA)

» Confining Unit 1 (CU1)
 Unconsolidated sedimentary rock aquifer
« Consolidated gravel aquifer

e Undifferentiated fine-grained sediments

Of these, the consolidated gravel aquifer-and the undifferentiated fine-grained’
sediments are the two hydrogeologic units that are relevant to the Site.

* Consolidated Gravel Aquifer

The consolidated gravel aquifer is composed of several geologic formations
that consist of cemented conglomerate and sandy conglomerate, as well as
local accumulations of lavas and surface soils. The conglomerate portion of
the aquifer, referred to as the Troutdale Gravel Aquifer (TGA), extends
throughout the Basin. The top of the consolidated gravel aquifer typically
ranges from plus 100 to 200 feet. Near the Willamette and-Columbia Rivers,
the top of the aquifer is eroded to a depth of approximately minus 200 feet.
The TGA is an source of public, industrial, and domestic supply. Most wells

“in the TGA yield a minimum of 50 gallons per mmute (gpm) and can yield up
to 1,000 gpm.

Unconsolldated Sedimentary Aquifer

The unconsolidated sedimentary aquifer is the uppermost hydrogeologic unit
in the Basin. It consists of catastrophic flood deposits, alluvial deposits along
smaller streams in the Basin, flood plain deposits along the Willamette and
Columbia Rivers, and glacial outwash in basins in northern Clark County.
Aquifer yields in the unconsolidated sedimentary aquifer are variable.

6 BRIDGEWATER GROUP, INC.



SITE HISTORY

PSY Development and Use

Prior to 1926

Swan Island was originally a periodically flooded sand bar and marsh with

the main channel of the Willamette River between the island and Mocks

~" -Bottom to the east. The Willamette River on the west side of the island .
‘was too shallow for ship navigation. The main ship channel was east of
the island. The Port purchased Swan Island in 1922. In 1923, the Port
began a project to relocate the main channel of the Willamette River from
the east side of the island to the west side of the island, and to raise the
island to 32 feet above mean low water. In 1927, a causeway was built in
the east channel from the mainland to the island, and the south end of
Mocks Bottom was raised, making a péninsula of the island and creating
a still water lagoon of the east channel This lagoon is now referred to as
Swan Island Lagoon.

Portland Mummpal Airport (1926 to 1941)

in 1926, the Port began constructlon ofa munlCIpaI airport at the site.
Airport development was completed in 1931. The Site served at a
municipal airport until operations ended in 1941. In- 1942, airport
operations were moved to the current location of Portland International
Airport. The northwestern end of the landing field (runways and taxiways),
administration building, and hangars were located on the portion of the
former airport encompassed by the Site.

Kaiser Shipbuilding Facility (1942 to 1947)

In 1942, the Port leased the Site to the U.S. Maritime Commission for a
period of 3 years. The Maritime Commission then contracted with Kaiser
Company, Inc. for the acquisition, construction, and operation of shipyard
facilities. In the same year, Kaiser started shipyard construction including
dredging a “basin” in the Willamette River for purposes of operating a dry
dock (currently Dry Dock 1). See Figure 2 for the location of Dry Dock 1
and other Site features. During the war emergency, Type T2 tanker
(L|berty Ships) were built.

In 1945, the lease between the Port and the Maritime Commission was
extended until 1952. Kaiser used the Site for ship repalr and other
industrial enterprises until 1947.

01/28/00 - 7 ‘ | ' BRIDGEWATER GROUP, INC!
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Operations by War Assets Administration (1947 to 1949)

In 1947, the War Assets Administration, the successor to the Maritime -
Commission, declared the assets at the Site to be surplus. The War
Assets Administration then leased building and property space to a
number of tenants for industrial uses, such as steel fabrication and
storage; ship dismantling; wood products manufacturing; equipment
manufacturing; maritime supply sales; printing; chemical and soap
storage; war surplus storage; fire extinguisher service and storage; paint
storage; aluminum oil tank manufacturing; service station; sheet metal
shop; roofing supply storage; and general office storage. .

Ship Repair Facility (1949 to Present)

The War Assets Administration entered into negotiations with the Port

-that culminated in the sale of all improvements at the Site in 1949. In

1950, the Port began operations of the Swan Island Ship Repair Yard
(currently the PSY). This included the dredging of another basin and
installation of Dry Dock 2. In 1957, the Port dredged a third basin and
installed Dry Dock 3. By 1964, the former airport terminal was torn down.
Construction of shipyard facility additions and new structures continued
during the late 1960s and early. 1970s. Facility construction included a
treatment plant to manage ballast water (now referred to as the Ballast
Water Treatment Plant, BWTP). This plant was constructed in 1973 and
replaced by the current plantin 1979. ’

Further site development and construction occurred in the mid-1970s. A
new barge construction transfer system was built in 1975 near Dry Dock
3. A large employee parking lot was constructed in the south-central
portion of the Site in 1977. The next year, a basin for Dry Dock 4 was
dredged. Dry Dock 4 was placed into operation in 1979. During this same
timeframe, the new side of the yard (referred to as the “new yard”) and
Berths 312 through 314 were constructed.

During the 1980s, major module fabrication by ARCO (Atlantic Richfield
Company) was undertaken-at the PSY to support oil exploration activities
in Alaska. This activity continued until 1989. During this period, the only
other substantive changes to the PSY included taking Dry Dock 2 out of
service. T : ’

Between 1949 and 1996, the Port both owned and operated the PSY. A
number of contractors performed ship repair activities and a number of
tenants performed industrial operations in leased facilities.

Operations Transfer to Cascade General (1996)

in 1995, Cascade General was awarded the operations contract for the
PSY. Starting on January 1, 1996, Cascade General took over all

8 BRIDGEWATER GROUP, INC.



REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

operations, maintenance, tenant management, and environmeéntal .
responsibility, including permit and reporting responsibilities, for the PSY.

Previous Investigations

Previous Uplandilnvestigations

A series of upland site investigations have been conducted at the PSY.
These investigations are summarized in the following reports:

* 1989 UST decommissioning near Berth 311

- .» 1990 investigation of the ARCO (Channel Avenue Fabrication) site

* 1991 subsurface investigation between Buildings 58 and 64

. 1992 envnronmental assessment soils investigation near the former
Norvac storage areas

- 1992 polychlorinated biphenyl mventory for Building 60, electrical

substation -

. ', 1992 lnvestlgatnon of sonls north of Bunldlng 50

: « 1993 subsurface soil sampling

* 1998 risk-based closure of a heatmg oil UST at the Central Utility
Building

In addition, in 1998 the Port and Cascade General jointly performed
upland sampling in seven areas as part of the proposed sale of the PSY.

~ Table 1 summarizes the upland site investigation conducted in 1998. At

each sampling location, soils were sampled: near the surface, typically the
upper two feet, and just above the water table, typlcally at a depth of 16 to
18 feet below ground surface (bgs). -

In the Main Parking Lot and Building 10 e_nd Grit Silo Area, relatively few
constituents-were detected and the ones that were detected were at
relatively low concentrations. The sampling results for these two areas

. are discussed below. Constituents were detected at higher

concentrations in the other five areas. ‘As a result, DEQ determined that
these areas had data gaps that need to be filled during the RI. The
sampling results for these five areas are discussed in the next section,

"Slte Charactenzatlon Plan

Main Parkmg Lot

01/28/00

- The main parking lot is approximately 8 acres and is located on North -

Channel Avenue adjacent to the guard gate at the main entrance.’
Currently the main parking lot is paved with approxnmately 3 inches of
asphait. :

Kaiser Company site Iayout drawmgs show that during World War Il boiler
fabrication occurred in the main parklng lot area.

9 ' BRIDGEWATER GROUP, INC.
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REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

Two samples were collected in the main parking lot area and analyzed for
total petroleum hydrocarbons (TPH), polychlorinated biphenyls (PCBs),
and metals. Boring No. 1 was located approximately 220 feet southeast of
the Time Office/Nurse Station building. Boring No. 7 was located 250 feet:
west-northwest of Building 81 and 175 feet from the fence along Channel
Avenue. Groundwater was encountered at 17.5 feet bgs.

Table 2 provides the boring number, sample interval, soil description, and
analytical parameters for samples collected in the main parking lot.

'Table 3 provides the analytical data for the parameters that tested above

the detection limits.

Building 10 and Grit Silo Area

- This area is paved and located immediately south of Berth 304. Several
roll-off boxes and a grit hopper with slag-grit were visible on the ground in
this area. This area has been historically used for grit storage and
blasting and equipment storage, and most recently tank mucking.

The sample location, Boring No. 16, was 35 feet west of the grit hopper
and 40 feet northeast of the fire hydrant.

Table 4 provides the boring number, sample interval, soil descnptron and
analytical parameters for samples collected from Borlng No. 16.

Table 5 provides the analytlcal data for the parameters that tested above
the detectlon limits. :

Prevrous Sediment Investlgatlons

Since 1992, five previous sediment: mvestlgatrons have been conducted

. at or near the PSY. Table 6 summarizes these investigations. In 1992

and 1994, the Port collected sediment samples after dredging the Dry
Dock 4 and 3 basins, respectively. In 1997, the Corps of Engineers

(COE) and Environmental Protection Agency (EPA) collected samples
throughout the Portland Harbor, including near the PSY. The former
: mvestrgatnon was in support of the COE’s channel deepenmg project.

The latter was in support of a Harbor—wrde site assessment .In 1997 and
1998, Cascade General collected sediment samples as part of its
proposed purchase of the PSY. Cascade General and the Port jointly
completed a comprehensive assessment of PSY sediments i in 1998, also
as part of the proposed sale. : :

Dredgmg Hlstory

01/28/00

Thrs dlscussmn was taken from a December 9, 1999 letter from the Port
to DEQ on historical dredgmg and dredged material disposal activities at
the PSY. Drawings and aerial photographs substantiating the timing of
activities and quantities of dredged materials were included with the letter

' to DEQ. Table 7 provides a more complete summary of hlstonc dredging

activities at the PSY.
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Early Dredgmg Near Swan Island

The first major dredging that occurred in the vncmlty of the PSY was in the
1920's when the Port initiated development of Swan Island. As was
discussed earlier, the main channel of the Willamette River was moved
from the east side of Swan Island to the west-side to provide ships
access to the upper Portland Harbor. The dredged materials were placed
on Swan Island.

Early Dredging at the PSY

“" Dredging may have been conducted in both 1942 and 1950 when the

basins for Dry Dock 1 and Dry Dock 2, respectively, were constructed.
The Port has not located records regarding the amounts of materials, if
any, generated during these construction projects.

Shipway Abandonment

01/28/00

Sometime after 1948, the Port started to abandon five of the eight

shipways that were constructed in 1942. Shlpways 45,6, 7 and 8 were

abandoned in place by filling them with dredged materials. The shipways

were almost completely filled by 1957. Some of the dredged materials

placed in the shipways may have come from the 1957 construction of the- /\)
Dry Dock 3 basin. The Port has not located records regarding the

amount of materials, if any, generated during this construction project.

- The quantity of dredged materials from Dry Dock 3 probably only

represents a small portion of the total amount of materials placed in the
shipways given the total estimated dredged material disposal capacity for
the shipways was 650,000 cubic yards

In 1961, approxnmately 1-foot of sedlment was. dredged from the bottom

of the Berth A (i.e., Dry Dock 1) basin and approximately 6-feet of
sediment was dredged to create a slough trench along the south-side of

the basin.” The estimated amount of sediment generated during this

activity was 4,000 cubic yards (in- s:tu volume calculated based on the

‘ _difference between pre-dredging and post-dredging river bottom
elevations). The dredged materials were placed in-water to the west of

abandoned Shipways 7 and 8. These materials may have been removed
from this area in 1977 when the Dry Dock 4 basin was constructed. As
will be discussed below, dredged materials generated during construction
of the Dry Dock 4 basin were placed at the end of Swan Island Lagoon. -

In 1962, approximately 400 cubic yards of sediments were dredged from
the Berth C (i.e., Dry- Dock 3) basnn and placed in the abandoned
shlpways
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Berth Maintenance Dredging

In 1962, sediments along Berths 306 through 308 were dredged toa
depth of —20 feet (presumably referenced to Columbia River Datum,
“CRD”). The estimated volume of sediment generated by this dredging
activity was 3,000 cubic yards. The dredged materials were disposed in-
water in the Swan Island Lagoon directly across from Berth 307.

Filling of Mocks Bottom

No PSY maintenance dredging materials were placed in Mocks Bottom
during 1961 and 1962 as was stated in DEQ’s File Review Memorandum.
Rather, the dredged materials that were placed in Mocks Bottom initially
came from the 1966 'dredging of the Willamette River channel northwest

- of Swan Island, dredging of the Swan Island Lagoon, and dredging of the

navigation channel south of Swan island. By 1966, the filling of Mocks
Bottom had occurred north of the Union Pacific Railroad tracks.

Aerial photographs indicate that the filling of Mocks Bottom occurred over
period of approximately 15 to 18 years." In 1980, there was little to no

" development of the Mock Bottom area, while in 1984 several buildings

and new roads (the extension of N. Leverman Street and the eastern
portion of N. Cutter Circle) were present on the east-side of Mocks

‘Bottom. It should be noted that significant quantities of dredged materials

were ultimately placed in-Mocks Bottom as part of a land reclamation
program. The estimated dredged material disposal capacity of Mocks

- Bottom (Area €) was 5,300,000 cubic yards. Given the distance from the

shoreline to Mocks Bottom and the need for structural fill, these materials
were hydraulically dredged and piped to Mocks Bottom during muitiple
borrow-dredging operations (to obtain sand), as opposed to sediment
from maintenance dredging which would have been mechanically
dredgved and disposed of at barge-accessible sites.

Filling of Swan Island Lagoon

01/28/00

The next PSY malntenance dredglng actrvnty was the 1977 construction of
the Dry Dock 4 basin. Approximately 34,000 cubic yards of dredged

- material from this construction project may have been placed at the end
'of Swan Island Lagoon, specifically the east end of the Lagoon, which at
. the time was open almost all of the way to the intersection of N. Basin

Avenue and N. Going Street. Soundings conducted in the portion of the
Lagoon designated for disposal of Dry Dock 4 dredged materials indicate
that the materials may have been placed'startlng at an elevation of
between 22 feet and —4 feet (City of Portland Bench Mark No. 2071
used as a datum)

The dlsposal of. dredged matenals at the end of Swan Island Lagoon was
consistent with the 1973 Lower Willamette River Management Plan
prepared by the Oregon Division of State Lands. According to this Plan,
filling of the Lagoon with channel maintenance dredging materials was -
permitted.. Maintenance dredging materials were defined in the Plan as
the materials needed to maintain the'existing navigation channel and

12 : BRIDGEWATER GROUP, INC.
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access to water dependant facilities. According to the Lower Willamette *

River Management Plan, filling of the end of the Lagoon was limited to the
eastern property line of Progress Electronics (located immediately east of
Building 70 and Berth 308 on N. Lagoon Avenue) to a height of +32 feet
CRD.

Parties other than the Port aiso placed dredged materials at the end of
the Lagoon. Some of the additional fill materials came from hydraulic
maintenance dredging of the Willamette River navigation channel. The
Port intends to identify other parties who placed dredged materials at the:
end of the Lagoon.

In 1981, maintenance dredging was 'condUCtéd at Dry Dock 3.
Approximately 6 to 7 feet of sediment was removed from the bottom of

.. the basin. The estimated volume of dredged materials was 7,000 cubic

yards (in- situ volume calculated based on pre-dredge soundlngs and the

~ final design dredge depth of =54 feet CRD). The dredged materials were

placed at the end of Swan Island Lagoon, west of the current location of
N. Anchor Street. :

In 1985, Berths 301 through 305 were drédged to a design depth of — 33
feet CRD. Port records indicate that 23,667 cubic yards of material were
taken to the end of the Lagoon. The dredged materials were placed at an
elevatlon of approxnmately +4 feet CRD. .

Also'in 1985, the Port constructed Berth 315 This construction prOJect

included the dredging of 153;000 cubic yards of Willamette River
sediments. Berth 315 is'located upstream from the primary operating

.. areas at the PSY (i.e., dry docks and Swan Island berths). These

dredged materials were also placed at therend of Swan Island Lagoon.

By the mid- to late-1980’s, most of the end of Swan Island Lagoon was
filed. The Lagoon dredge fill plan indicates that navvgatlon channel
materials were hydraulically dredged from two borrow areas, one just
downstream of the Fremont Bridge and one near Terminal 1. These

dredged materials were piped to Swan Island Lagoon and used to fill the - .

area west of N. Anchor Street. The elevation of the top of the fill was +26

- feet CRD. By 1989, the fill was completed:-
~ Based on the Port’s records it is estimated that approxnmately 218,000

cubic yards of PSY dredged materials were placed in the end of Swan’
Island Lagoon. Approximately 70 percent this material (i.e., 153,000
cubic yards) came from the construction of Berth 315, rather than from
maintenance. dredglng near the primary PSY operating areas. The

. remaining matenals did come from the primary. operating areas. These

materials were placed on or near the bottom of the original.Lagoon. Dry:
Dock 4 and possibly Dry Dock 3 dredged materials are covered by over
30 feet of dredged materials from other locations, including the main
channel of the Willamette River. The Berth 301 through 305 dredged
materials are covered by approximately 20 feet of other dredged
materials. The portion of the total dredged materials at'the end of Swan
Island Lagoon that came from the PSY is small compared to the

4,850,000 cubic yard estimated dredge material disposal capacity for this

area.
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Confined, In-Water Disposal at Ross Island

~ After: 1985, there were three, not five, other dredging activities conducted

atthe PSY. The 1992 Berth 311 and 1995 Berth 309, 310 and 311
dredging actions listed in Table 1 of DEQ’s File Review Memorandum
were planned, but. never occurred. The three that did occur were the
1992 dredging of 78,000 cubic yards of sediment from the Dry Dock 4
basin, the 1992 dredging of 17,000 cubic yards of sediment from the Dry
Dock 1 basin, and the 1994 dredging of 21,000 cubic yards of sediment
from Dry Dock 3. Dredged materials for all three of these projects were .
permitted by the COE, Division of State Lands, and DEQ and accepted by
EPA for confined in-water disposal and placed in the contained, in-water

‘ dnsposal area at RossIsland.

A::'"Previous- Rem‘ed:ia‘t‘:ion Activities

Previous Upland Remedial Actions

01/28/00

Since the latel 1980’5, a number of upland remedial actions have been

.. conducted at the PSY. These remedial actions are summarized in Table
. 8.. Most of the remedial actions conducted to date were related to the
. removal of USTs and HOTS, soils -containing TPH and PCBs.in the BWTP
. area, and sandblast grit and yard sweepmgs from the N Channel Avenue
“Fabrication Site. :
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PRELIMINARY CONCEPTUAL SITE MoDEL i

Figures 4 and 5 illustrate the prehmrnary conceptual model for human and
ecological receptors, respectlvely, at the PSY.

Land ‘Us'e’

The Site consists of 94 acres of uplands and 106 acres of submerged

lands. Land use at the Site is industrial. The Site is zoned IH (industrial).
-~ .The land use of surrounding properties is also industrial. The Site is

surrounded on three sides by ODSL-owned submerged lands.

Local Geology

The Site is underlain by fill, fine sand, and silt. Fill materials are largely
dredged materials. A portion of these dredged materials came from the
Willamette River starting in 1923 when the Port relocated the main
navigation channel to the west side of Swan Island and raised Swan .

_Island to an elevation of 32 feet above mean low water. Dredged »

" materials were placed on the north end-of the Site when the shipways /\\&
were abandoned in the 1950s when the Port constructed Dry Dock 2 and N |
Dry Dock 3 basins.

Underlying the fill materials are fine sand and silt alluvium deposited by
the Willamette River to form Swan Island. Figure 6 shows a generalized
north-south subsurface cross section for the Site. To the north is Swan
island Lagoon. Jo the south is the Willamette River. ’

Beneath the saNl alluvium is the Troutdale Formation from
approximately 100 t® 400 ft bgs.

Local Hydrogeology

Groundwater Occurrence

The depth to groundwater at the Site is between 17 and 21 feet bgs,
based on sampling conducted in May of 1998. Daily and seasonal
variations in the depth to groundwater occur in response to varratlons in
premprtatron and river elevations.

-' Groundwater Gradients

There are two dominant components of Iong-term net groundwater flow Ny
at the Site. One component is parallel to and in the same direction as ¥
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streamflow in the Willamette River. The second component is laterally
outward from the center of Swan Island to the Willamette River and
Lagoon. Figure 6 illustrates second component of groundwater flow.

Hydraulic Conductiﬁities and Groundwater Flow Velocities

The hydraulic conductlwty of aquifer 1 materials and rate of groundwater
movement underlying the PSY have not been esttmated

Local Hydrology

01/28/00

-

The Site is surrounded on three sides by surface water. Swan Island
Lagoon borders the north side of the Site. The Willamette River borders
the west and south sides of the Sité. There are no other surface water
bodies on or immediately adjacent to the Site.

Based on streamflow measurements made by the United States
Geological Survey (USGS) at their Portland gauging station, located at
river mile 12 approximately 3 miles upstream of the PSY, the average
annual discharge for the Willamette River is 33,000 cubic feet per second.
Streamflow exceeds 100,000 cubic feet per second approximately 5
percent of the time. Although the river discharge is relatively large, water

velocities in the vicinity of the PSY are low. During.a 1994 USGS study of

sediment oxygen demand in the lower Wlllamette Rlver found that

‘maximum water velocities’ reached 0.5 feet per second dunng both rising

and falling tides (Caldweli and Doyle, 1995). During a 1992 study of the
effects of waterway development on anadromous and resident fish, water
velocities in the Portland Harbor were found to ‘range from 0.16 to 0.56
feet per second, with an average of 0.33.feet per second at a flowrate of
62,200 cubic feet per second (Port of Portland 1992).

_River elevations in the Portland Harbor fluctuate on-a daily basis in

response to tidal fluctuations in the Columbla vaer These tidal
fluctuations result in a reversal of water movement in the lower portion of

. the Portland - Harbor. During times of medium to-low flow in' the Willamette

River, tidal effects exténd well upstream-of the PSY.~ -

‘Based on the PSY sediment investigation conducted in1998 (Striplin,

1998), river bottom sediments and the benthic community have different
characteristics. There are four distinct regimes:

o The Willamette River side of the PSY where sediments are coarse-
grained, there is some physical disturbance of near-surface
sediments, and there are surface dwelhng benthos. These conditions
are consistent with the fact that river currents are higher in the main
river channel and, therefore, there is less’ opportunlty for deposition of
fine sediments. :

e The dry dock area where sediments consist of'ver'y fine sands, there
is considerable physical disturbance of near-surface sediments, and
there are surface dwelling benthos. These conditions are consistent
with the fact that river currents ‘are expected to be lower in this area
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allowing for the deposition of finer sediments, and that these
sediments are highly dlsturbed by ship traffic and the movement of the
dry docks.

The Lagoon where sediments are soft and unconsolidated, there is

limited evidence of physical disturbance, and the benthos are surface -

dwelling. These conditions are consistent with the fact that there is
negligible flow through the Lagoon allowing for the accumulation of
finer sediments. Boat and ship traffic through the Lagoon likely keep
some finer sediments in suspension creating soft, unconsolidated
bottom conditions.

Downstream of the PSY where sediments consist of layers of very
fine sands and silts, there is low physical disturbance, and there are
deep-dwelling benthos. This area is physically stable because river

~currents are low and the impacts of boat and ship traffic are limited
* because the water is deep.

Contaminant Source, Transport, and Fate |

Source Areas

Known sources at the PSY are assocrated with shrp hull and parts surface
preparationand painting, ballast water treatment, petroleum storage, and

01/28/00

fabrication and steam cleamng operations. Specn" ic known sources

rnclude

Past ship hull washlng, abrasive blastmg and painting in dry docks

Past ship hull-abrasive blastlng and outf ttmg at Berths 302, 303, 304,
305, 312, 313, 314, and 315 '

Past ship parts surface preparatlon and palntlng in the Paint
Shed/Blast Booth' area

-Historic fabncatlon and parntlng of ‘modules and petroleum storage in

the N. Channel Avenue Fabrication Site
Past Ballast Water Treatment Plant (BWTP) operations

Fabrication and steam cleaning activities near Buildings 43, 50 and 80

Suspected sources rnclude

Ship parts surface preparatnon and pamtlng in Building 73

' Hazardous waste storage near and fabncatlon/manufacturrng
~ activities'in Burldlng 4

Hazardous waste storage in the West States Incorporated (WSI)
Storage Area

PCB—contarnmg electrical equrpment formerty present i in substatlons

Condensate drscharges from the old boiler
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Petroleum storage in underground storage tanks (USTs) and heating oil.
tanks (HOTs) is not considered.to be a.source. Most of the USTs and
HOTs have been removed from the Site. No Further Action (NFAs)
determinations have been obtained from DEQ for all but one of the tanks
where releases have been discovered. The Port is in the process of =
submitting a final cleanup report for this UST. There are only four active
tanks at the PSY. Two of them are double-walled, fiberglass USTs with
interstitial monitors.. The other two are HOTSs located in a concrete vault
that were recently found to be tight when leak tested.

Releases from these known and suspected sources are largely historical.
The Port and Cascade General have implemented a wide array of
pollution controls and management practices to significantly reduce
current releases from the sources, including:

» Ballast Water Treatment Plant — The BWTP accepts oily waste from
vessel cleaning and maintenance. Oil is extracted by natural
separation, addition of chemicals, and heating the wastewater. The
reclaimed oil is recycled. Treated water is tested before it is either
pumped to the city sewer system or discharged to the Willamette
River under NPDES permit. Thus, currently there is control over the
quallty of any water discharged from the BWTP,

e Storm water Treatment System — The storm water treatment system
is used to treat water generated by hull washing and other activities
-conducted on the dry docks. This system was placed into operation in

1997 and has significantly reduced current releases associated with
washing and cleaning of ship hulls.

» Dry dock operation — As of 1993, the dry docks are completely
cleaned before they are lowered to prevent the release of sand blast
grit and other solid materials into the Willamette River. Cleaning of the
dry docks consists of removing all loose debris, equipment, and
materials, followed by sweeping to remove ABM. Each dock is visually
inspected before it is lowered into the river: Curtains -are placed
around each dry dock, while in-use, to prevent alrborne dust and
debris from entenng the nver

. Yard Sweepmg ~The. paved portlons of the PSY are swepton a

" regular basis to prevent materials from entering the storm water
collection and management system.

.(.:h:ehiiqals of l'hterQSt

" Based on the previous upland site investigation studies and remedial

actions conducted at the PSY, the chemicals of interest (COls) are
metals, volatile organic compounds (VOCs), TPH, polynuclear aromatic -
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Sediment

01/28/00

hydrocarbons (PAHs), and PCBs. Table 9 summarizes the COIs for each
of the known and suspected sources.

Biological tests conducted near the PSY are consistent with the bulk
chemistry results in that they indicate that the extent of sediment
contamination is limited. Of the 52 bioassay tests that were conducted as
part of the 1998 PSY sediment investigation, 34 were conducted on

“ sediment samples collected near the PSY, including Berth 311. The
" bioassay results can be summarized as follows:

'« None of the 34 chironomid bioassays conducted.near the PSY

indicated the potential for adverse effects. Only 9 percent (3 of the 34)
amphipod bioassays conducted near the PSY had survival rates that
indicated the potent:al for adverse effects. Only 14 percent (5 of the
34) Microtox™ bioassays conducted near the PSY indicated the
potential for toxiticity. :

» There was only one station (in the small boat basm) where two
bioassay hits occurred indicating the potential for adverse effects.

« With the exception of one station on the Willamette River side of the
PSY and one station downstream of the PSY, all of the stations where
bioassay resuits indicate a potential for adverse effects are located
adjacent to the shoreline.

Preliminary Apparent Effects Thresholds (AETs) were calculated for PSY
sediments based on the benthic bioassay results. The following COls
were identified based on a comparison of the AET values and the
sediment chemistry. _

. ‘Willamette River side of the PSY - Sediments principally contained

low. molecular weight polynuclear aromatic hydrocarbons (LPAHSs),
high molecular weight polynuclear aromatic hydrocarbons (HPAHSs),
and phthalates potentially associated with historic BWTP operations
and ship hull surface preparation-and painting activities conducted in
Dry Dock 4. The constituents present in this area were largely
confined to sediment near Berths 312 and 313.

o Dry dock area - Sediments principally contained metals associated
with ship hull surface preparation and painting, such as copper, zinc,
and nickel. To a lesser extent, organics such as HPAHSs, LPAHSs, and
phthalates were present. In most locations, these metals and organics
were present in near-surface sediments immediately adjacent to the
dry docks. The exception to this trend was in each of the dry dock’
basins where constituent concentrations tended to be higher at depth.
“Cleaner” sediments appear to overly these sediments indicating that
recent source control measures implemented at the dry docks have
been effective in reducing releases to the river.
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PSY side of the Lagoon - Fewer constituents associated with ship
hull surface preparation and painting were present. The constituents
that were present tended to vary with location. At Berth 302, PCBs are
the principal chemical present in sediments. The likely potential
source of the PCBs was one the substations located near Berth 302.
Zinc, dimethylphthalate, and LPAHs were present at Berths 303
through 305. These constituents likely originated from ship outfitting
activities conducted at these berths. Mercury was present near Berths
306 and 308. The potential source of the mercury is unknown. The
available sediment chemistry data indicate that these constituents
were largely present in the immediate vicinity of the berths.

Tributyltin - One chemical that is present in several of the areas
discussed above is tributyltin (TBT). TBT is primarily present in the dry
dock area, which is consistent with-its likely historic sources of hull
washing, abrasive blasting, and painting. TBT was also present in
lower concentrations in the Lagoon and on the Willamette River side
of the PSY, potentially from historic ablative losses of TBT from ship
hulls while in transit to and from the berths. Generally, TBT
concentrations decline rapidly with distance from the dry docks
indicating limited transport.

Transport and Fate

01/28/00

Figures 4 and 5 illustrate the potential contaminant migration and
exposure pathways for the Site. The principal contaminant migration
pathways include:

Air- and water funoff-related transport to the Willamétte River and
Swan Island Lagoon from historic ship repair and outfitting activities
conducted at the dry docks and berths

Runoff-related transport from historic and current upland sources like
electrical substations, module fabrication and painting, and ship parts
surface preparation and painting

Historic direct discharges to the V\ﬁ.llamette River from the BWTP and,
possibly, the old boiler-

Potential subsurface transport of constituents beneath the former
BWTP ponds

Wind erosion of surface soils containing constituents from historic and
current sources like module fabrication and ship parts surface
preparation and painting

Volatilization into air from soils containing VOCs; this may not be a
relevant pathway at the Site given that few VOCs have been detected
in soil at the Site. '

Leaéhing from soil to groundwater; this may not be a relevant
pathway, except potentially at the BWTP, because previous upland
site investigation results indicate that COls are present mainly in
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surface soils (i.e., upper 2 to 3 feet). Even at Building 58 where TPH -
was left in place above Level 2 UST cleanup levels, groundwater was /35
not impacted and DEQ recommended no further action. The leaching '
from soil to groundwater pathway may also not be a relevant pathway

because the COls detected to date-are relatively immobile. Finally,

the leaching from soil to groundwater pathway may not be a relevant

pathway because the site is largely paved or covered with buildings.

Exposure P’athWays

Potential human exposure pathways for the Site include uptake of
constituents by fish, incidental ingestion and dermal contact with surface

“water, incidental ingestion and dermal contact with-surface soil, and
inhalation of particulates.

Potential ecologlcal exposure pathways for the Site include direct uptake
from sediment and water. :
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SITE CHARACTERIZATION PLAN

Upland
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Data Gaps

In its File Review Memorandum, DEQ identified a specific set of data
gaps that could either be addressed through supplemental information on
past operations and environmental conditions or through site
characterization. This section discusses each of these data gaps and the

need for additional site characterization work.

Former Ballast Water Treatment Plant

The original BWTP was constructed in 1971 to separate contamlnants
primarily petroleum products, from ship baliast water. The BWTP
facilities plan for 1971 shows that the following structures were part of the
plant: asphait-bottom, sealed 60,000 barrel holding pond; asphalt-bottom,

. sealed 10,000 treatment pond; three 22,400-gallon aboveground oil

storage tanks; 6,000 gpm primary separator; and a 300 gpm treatment .
channel and secondary separator. In 1972, four additional holding ponds

. were constructed east of the original holding and treatment ponds.” The

four additional holding ponds were likely lined with asphalt, just like the
original holding and treatment ponds. The four holding ponds were
active until 1979. Filling of the ponds occurred between 1979-and 1981.
Building 72 was constructed on top of the four former ponds (see Flgure
7).

Prior to the constructlon of the: BWTP the area was used to store wood
and other miscellaneous debris from 1967 to 1971. Prior to 1967, the

‘area was being filled by the Port during shipway abandonment.
Between November 1992 and March 1993, the Port s‘a‘mp!ed soils in two

areas within the BWTP: Tank 10 and the Pipe Area (Hahn and
Associates, 1993). TPH and PCBs were detected near Tank 10 at

: concentratlons ranging from 10,000 to 59,000 mg/kg and 0.78 to 1.2

mg/kg, respectively. One sample from the Tank 10 area was analyzed for
VOC and TCLP metals. No VOCs were detected and no TCLP metals
were detected, other than barium that was present in the extract at a
concentration of 0.96 mg/L. TPH was also detected in the Pipe Area at-
concentrations ranging from 84 to 27,000 mg/kg, PCBs were not
analyzed in this area. .

Based on these results, the Port decnded to remove soils in both areas.
Approximately 20 tons or 13 CY of soil were removed from the area
around Tank 10. On the east side of the tank and on a portion of the
south side of the tank, soils were removed to a depth of 0.5 feet before
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encountering concrete. On the remainder of the south side and on.the -
west side of Tank 10, the depth of excavation ranged from 3 to 6 feet bgs.
Table 10 summarizes the confirmation sampling results. The locations of '
the Tank 10 confirmation samples are shown in Figure 8.

Approximately 46 tons of 31 CY of soil were removed from the Pipe Area

"by excavating soils to a depth of 2 to 4 feet bgs. Table 10 summarizes

the confirmation sampling results. The locations of the Pipe Area
confirmation samples are shown in Figure 8.

Also in 1992, the Port conducted an assessment of the soils in the vicinity
of four 84 OOO—gaIIon aboveground storage tanks at the BTWP. Figure 8
shows the location of the four tanks. The investigation was undertaken to
determine if previous activities related to the operation of the

_.. aboveground storage tanks may have resulted in petroleum product leaks

or spills (Hahn and Associates, 1992a). Soil samples were collected at
the surface (i.e., 6-inches below ground surface, bgs) and 2.5- to 3-feet -
bgs. The eight soil samples were analyzed for TPH using EPA Method"

418.1. TPH concentrations were found to range from 170 to 2,200 mg/kg -
in the surface samples and 120 to 1,100 mg/kg at a depth of 2.5 to 3 feet.

In late 1993 and early 1994, the Port removed soils beneath the four

tanks prior to the installation of a concrete secondary containment system

“(Hahn and Associates, 1994). A minimum of 1-foot of soil was removed
from most of the area underlying the tanks; in several locations soils were

removed to a depth 3 to 5 feet. A total of 69 tons or approximately 46 CY
of soil. were removed. ‘Table 11 summarizes the confirmation sampling
results for TPH and PCBs. Figure 9 shows the confirmation sample
locations.

 In 1998, the Port and Cascade General jointly completed one boring (i.e.,
- Boring 9) in the BWTP area.” Boring No. 9 was located in the middle of

the access road 14 feet west of the tank farm containment wall and 45
feet south of the end of the access road. Table 12 provides the boring
number, sample interval, soil description, and analytlcal parameters for

"~ samples collected in the BWTP area.

Table 13 provides the’ analytlcal data for the pafameters that tested above

. the detection limits.

Based on the soil samples coliected to date and the historical operations
conducted in the BWTP area, additional investigation will be conducted

. as part of the RI.- The scope of the mvestugatuon samphng is descnbed
laterin thus section. _—

N. Channel Avenue Fabncatron Site

01/28/00

The N. Channel Avenue Fabrlcatlon Site is located in the southeast.
portion of the Site between N. Channel Avenue and the Willamette River
(see Figure 2). Itis currently used for outdoor storage of equipment,
steel, cable drums, empty portable tanks and totes, and other materials.
Wood waste recycling also occurs in this area. Building 83 and the area
immediately around Building 83 was used for storage and parking of .

- trucks.
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From 1986 to 1990, the area was used by the Atlantic Richfield Company
(ARCO) for the construction of modular units used for oil processing on
Alaska’s North Slope. Eight 2,700-ton modules were constructed in 1986,
and seven 3,400-ton modules were constructed in 1990. Fabrication,
finish painting and the application of fire retardant were.conducted on
concrete pads in the center of the area, with material storage,
administrative modular trailers, and equipment stored around the
perimeter of the area. A portable fire safety shed was constructed on the
west side of the area. The shed is still present and used as the Shipyard
University. Building 83 was constructed as part of the ARCO modular
fabrication project. This building served as a general shop and vehicle
maintenance repair area. The’ bunldlng has a wood- frame construction on,
a concrete slab floor.

. In 1978, the area was used as the staging and pre-cast concrete

construction site for the BWTP..

Between 1978 and the early 1940’s the N. Channel Avenue Fabrication
Site was primarily open, graded soil with railroad spurs used for material
receiving and storage A salvage building was Iocated in the west-central
portion of the area.

Petroleum, fuel and solvents were stored in tanks and totes during the
ARCO construction project. Three ASTs were located along the south
side of Burldlng 83.

In December of 1989, the Port conducted an Envrronmental Review (ER)
of the N. Channel Avenue Fabrication site (Hahn and Associates, 1989).
At the time of the ER, permanent improvements included Building 81, an
office building, and Building 83, a mechanical shop used for'equipment
maintenance. The following summariz’es'key fndings of the 1989 ER:

« There were no visual mdrcatrons of oil spills assocrated with the
storage and use of oil to’ test gas turblnes installed on some of the
modules ‘

KR Visible‘staining of soil was-observed in the vicinity of an oil storage

- shed located south of Building 83 (see Figure 10). This shed was
‘used to store drums of petroleum products (motor oil, lubricants, and
- greases)

s Apparent petroleum stalnlng of the gravel surface east of Building 83
was observed (see Flgure 10)

'« Gasoline and diesel fuel were being stored in two 500 gallon ASTs

located south of Building 83; gasoline was belng stored in a portable
- truck-mounted tank in the same area

e There were no visible signs of paint or'paint thinner stains in or

around the roll-off box used to store these materials ‘and a locker
where paint brushes were cleaned on the north side of the N. Channel
Avenue Fabrication Slte .

e There were no vrsuble signs of photographlc chemrcal spills near a
portable trailer used for non-destructive X-ray examinations of welds
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" Boring No. 4 was located 255 feet southwest of Bunldmg 83. ' -

located on the northemn side of the N. Channel Avenue Fabrication o
Site - S Y

+ Small losses of a 60 percent solution of ethylene glycol in water may

have occurred in various locations when the solution was used to
hydrotest piping systems installed in the modules. '

«  Two transformers were located on the northem side of the area, one

was a non-PCB transformer and the other contained less than 50 ppm
" PCBs o

e There was no visual evidence of USTs

A subsequent ER was performed on July 20, 1990 (Hahn and Assomates
1990). This ER was performed at a time when the area was largely

~ wvacant, the oil production modules had been loaded, and temporary

structures dismantled. The following additional observations were made:

» There was an area of visual staining near the fabrication shop on the
west end of the N. Channel Avenue Fabrication Site (see Figure 10)

« Sandblast sand was observed on the ground on the west side of the
N. Channel Avenue Fabrlcatlon Site (see Flgure 10)

In January of 1990; the Port conducted an investigation in the vicinity of
the oil storage shed where during the 1989 ER stained soils were
observed. An attempt was made to complete six hand auger borings (see
Figure 10). : At each boring location, a buried concrete pad was
encountered at a depth of approximately one foot. Based on the o Y
presence of the pad, the Port decided not to analyze any soil samples. R

In 1993, 60 cubic yards of sandblast sand and cadmium-contaminated
yard sweepings were removed from the area where they were observed
during the 1990 ER. These materials were characterized as hazardous
based on cadmium levels and disposed of at a hazardous waste landfill.
The Port collected eight, 0- to 0.5-foot bgs verification soil samples from
the removal area. The samples were collected using approximately a 12-
by 12-foot, systematic, random sampling grid. ‘All eight samples were
analyzed for TCLP metals. Cadmium was-the only metal detected in the .
TCLP extract; it was detected in five of the eight TCLP analyses at
concentrations ranglng from 0. 028 to 0.13 mg/L (Hahn and Associates,

©1995).

In 1998, the Port and Cascade General Jomtly completed f ive borings in
the N. Channel Avenue Fabrication Site. The five sample locations were

- selected based on historical and current site activities. Geoprobe

penetrations were completed to the water table at Borings No. 2 3,4, 5
and 6 (see Figure 10).

Boring No. 2 was located in an-area of observed sonl staining approxi-
mately 55 feet west of the southwest comer of Building 83.

Boring No. 3 was located approxnmately 130 feet southwest of Bunldmg
83. .
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Boring No: 5 was located approximately 400 feet east of Building 81°and -
200 feet south of the fence along North Channel Avenue.

vBonng No. 6 was located 175 feet’ south of Boring No. 5.

Table 14 provides the boring number, sample interval, soil descnptlon
and analytical parameters for samples collected in the fabrication site.

Table 15 provides the analytical data for the parameters that tested above
the detection limits.

Based on the soil samples collected to date and historical activities
conducted in the N. Channel Avenue Fabrication Site, additional
investigation will be conducted as part of the RI. The scope of the
investigation is described later in this section.

* Building 73 -

© Sandblasting, grit blasting, metal shot blasting, and partsfpa‘i'nting are

01/28/00

conduc_ted in Building 73. The interior of the building is divided by walls
for each functional area. The south half of the building is used for surface

Jpreparation and north half is the paint booth.

Building 73 was constructed in 1980.and 1981. Prior to its construction,
the area was used for lay-down of shipbuilding parts during the Kaiser
shipbuilding era and as an unpaved storage yard between during the
19505 1960s and 1970s.

Chemlcals used at Building 73 include solvents.and oil-based paints.
Blasting media are also stored and used-in the building. ‘Solvents-are . .
stored in dip tanks located on the south wall of the building. An
environmental audit conducted in 1998 found that the dip tanks were.in
good condition and there were no visible leaks or.spills. Waste solvents
are placed in drums for pick-up by the central waste collection group or
distilled onsite. Waste paint storage also occurs in a temporary hazardous
waste storage area located on the south side of Building 73, in an
outdoor, sheltered area and inside intermodal containers. A solvent
distiller is located inside an intermodal container adjacent to Building 73.
The refined product is reused and the concentrated still bottoms are
placed in a 55-gallon drum and moved to the waste paint storage area.
Waste paints are disposed offsite as a hazardous waste. During the 1998
environmental audit, there were no visible indications of paint spills or
releases inside the building. :

- Blasting media are carried out of the east-end of the building as fugitive

dusts. A sweeper is used to capture blastlng media that deposuts on the
pavement

To date, no site mvestlgatlon or remediation has been conducted at
Building 73. S

Based on the historical activities conducted at Building 73, investigation

‘will be conducted as part of the RI: The scope of the investigation is

described later in this sectlon
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Building 4

Building 4 is the largest building at the PSY. ltis located in the central
portion of the Site. The building is divided into 11 parallel bays, with a
paved parking and storage area at the west and east end of the building.’
The floor is-concrete and asphalt. The building was built during 1942.

‘During the Kaiser shipbuilding era, Building 4 was used for fabrication,

primarily ship assembly and metal working. After 1949, Building 4
continued to be used for fabrication. Several of the bays were also
leased to tenants for use store surplus property, manufacture heavy
equipment, store steel, store grain, and other varied uses.

Petroleum products as fuels and lubricants and solvents were used and

~ stored at Building 4. Since the early 1990s, the Port has performed

regular inspections of leased bays as tenants vacate their areas. As a.
result of those inspections, the Port has identified and systematically
disposed of wastes and conducted cleanup actions, such as steam-
cleaning stained floors. Hydraulic systems for the large roller and press
in the eastern end of Bay 10 were observed to be leaking into concrete
reservoirs in the floor. Staining of the concrete beneath this equipment
was observed during a 1998 environmental audit. Cascade General
sampled the oil in this equipment in 1998 and found that it did not contain
PCBs. .

Some of the bays have a floor drain that historically collected roof and
floor runoff. These floor drains were connected to the storm water
system. In 1994 or 1995, the floor drains were sealed. Figure 11 shows
the approximate location of the suspected storm sewer that previously
received discharges from the floor drains. Additional records review and
site reconnaissance are requnred to locate the Buuldlng 4 floor drains and
confirm the storm sewer location.

Between 1985 and 1994, WS! may have stored drums containing waste
materials on the northeast side of Building 4, near Bays 2 through 5.

Based on.the historical activities conducted at Building 4, additional

investigation will be conducted as part of the Rl. The scope of the

investigation is described later in this section.

Underground Storage Tanks (USTs) and Underground Heatmg Oil Tanks

(HOTs)

01/28/00

Eleven USTs were removed at the PSY between October of 1989 and -

‘March of 1992. Table.16 summarizes the status of the 11 former USTs

and Figure 12 shows where these USTs were located. Table 8 lists the
quantities of soil removed during UST decommissioning.

No Further Action (NFA) determinations have been received from the
DEQ on 6 of the 11 USTs. Groundwater monitoring was performed at

two of the USTs and they are now closed. No contamination was found ,
at the other three USTs when they were removed.

Currently there area four active USTs at the PSY. Two of the USTs, No.
15 (PSY-1A) and No. 16 (PSY2A), are 6,000 gallon gasoline and diesel
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storage USTs located in the card lock fueling area. These two tanks were
installed in 1989 and are constructed of dual-walled fiberglass with
interstitial monitors. Two of the USTs are 20,000 gallon heating oil
storage tanks (HOTs) located at the Central Utilities Building (CUB).
These two tanks are single-walled steel tanks in a concrete vault. The
CUB tanks were tested in 1998 and were found to be tight. .

In January of 1991, the Port conducted an investigation, at the request of
DEQ, to define the extent of petroleum hydrocarbon contamination at a
previously decommissioned UST No. 9 located east of Building 58. Soil
samples were collected from seven soil borings. Three of the borings

~ were completed as monitoring wells; these wells were later abandoned by

the Port. The soil sampling results found that petroleum hydrocarbons
were present at concentrations between 2,800 and 48,000 ma/kg,

. primarily at depths of 12 to 17 feet. The petroleum hydrocarbons were

found to be diesel fuel and a heavier petroleum product, possibly boiler
fuel (Hahn and Associates, 1991). Additional investigation to further
define the extent of petroleum hydrocarbons was limited by the presence
of structures and operating electrical transformers. Analytical testing of
groundwater samples collected from the monitoring wells found that
benzene, ethylbenzene, toluene and xylenes (BETX) were not detected
during four quarters of sampling at a detection limits ranging from 0.5 to 1
ug/L (Hahn and Associates, 1991). Heavier petroleum hydrocarbons
were detected at 0.7 to 0.9 mg/L during the first quarter of groundwater
sampling. By-the fourth quarter, no heavy hydrocarbons were detected in
groundwater, at a detection limit of 0.5 mg/L (Hahn.and Associates,
1991). Table 17 summarizes the soil sampling resuits and Figure 13
shows the location of the soil borings and former monrtormg wells.

In 1992, the Port decommlssmned a 1,200 gallon UST filled with virgin
glycol to supply compressors in the CUB (Hahn and Associates, 1992¢).
According the Hahn and Associates, the Port's consultant, the UST was
never connected to the compressors and its contents were.never used.
In accordance with a DEQ- approved plan, the tank and soil beneath the
tank were-visually inspected. No visual indications of holes or breaches
in the UST were observed In addition, no discolored soils or odors were
observed. - I

In 1993, a release of heating oil was discovered in the concrete vault
containing the two, 20,000-gallon'HOTs. This release was reported to
DEQ on April 20, 1993. Two soil investigations were conducted in 1993,
and.in early 1994 most of the soil containing petroleum hydrocarbons was
removed and a'concrete floor was poured in the bottom of the vault. In

-1994; the Port conducted a site investigation to investigate potential

groundwater impacts from the heating oil release (Century West, 1994a).
Three soil borings were completed to a depth of 27.5 feet and two more

soil borings were completed to a depth of 15 feet near the westernmost

HOT. Temporary well points were installed in the three deep borings for
purposes of sampling groundwater. Low to nondetectable levels of TPH.
(i.e., less than 9 mg/kg) were detected in soil samples collected between
15 and 27 feet bgs. No BTEX was detected, at detection limits of 2 ug/L,
and no TPH was detected, at detection limits of 0.5 ug/L, in groundwater.
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In 1997, two soil borings were completed for purposes of collecting soil

‘samples for constituent analysis. These sampling results were used to

evaluate the potential for a risk-based closure for the residual petroleum-
contaminated soils. The Port proposed a risk-based closure in 1998 and
DEQ rejected the Port’'s proposal. The Port subsequently removed 24.45
tons or approximately 16 CY of soil. Ten soil samples were collected
from the excavation and six were analyzed for TPH and PAHs. The Port
is in the process of evaluating the sampling results and preparing a
revised risk-based closure proposal for the CUB HOTs.

Thus, all of the former USTs have been addressed. The only HOT issue
that has not been addressed is the heating oil release near the CUB. A
report documenting the investigation and cleanup of soils at the CUB and
the Port’s revised risk-based closure proposal is bemg prepared for

-submittal to DEQ.

The currently active USTs at the PSY are either new fiberglass tanks with
interstitial leak detection, and the currently active HOTs are enclosed in a
concrete vault and passed leak tests in 1998.

Thus, no additional investigation is planned for USTs and HOTSs as part of
the R

Paint Shed/Blast Booth Area

01/28/00

The paint shed and blast booths are located approximately 150 feet east
of Building 73 and 200 feet west of Building 4. This area also mcludes
the historic storage of sandblast.grit near Berth 313.

-In 1998, the Port and Cascade General jointly completed five borings in
-the paint shed/blast booth area: Bormg Nos 8, 10, 11, 12 and 13 (see

Figure 14).

‘Boring No. 8 was located 180 feet south of Building 73, between Berth

313 and Berth 314. A historical aerial photograph dated 1981 on file at

‘Cascade General Environmental Offices indicated that Berth 313 in the

vicinity of Boring No. 8 was used as a grit blasting and grit storage area.

Boring No. 10 was located 175 feet west of Bay 7 of Building 4, on the
north side of the paint shed _

Boring No. 11 was located 150 feet west of Boring No. 10
Boring No. 12 was located 12 feet south of the compressed gas storage

“shed and 175 feet west of Bay 9 of Building 4. Boring No. 12 was

completed in an area of visible soil staining.

'Bonng No. 13 was located 100 feet west of Borlng No. 12

Table 18 prov;des the boring number, sample interval, soil description,
and analytical parameters for samples collected in the paint shed/blast -

7 booth area.

Table 19 provides the analytlcal data for the parameters that tested above
the detection limits.

- Based on the soil sample‘s coIIected to date and the historical activities

conducted in the Paint Shed/Blast Booth area, additional investigation will
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Building 43,
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be conducted as part of the RI. The scope of the mvestlgatron is
described later in this section.

50 and 80 Area (Steam Cleénfng Basin)

During the Kaiser shipbuilding era, the Building 43, 50 and 80 area was
used for general lay-down and storage. Aerial photographs taken during
this era indicate that this area was unpaved.

Building 43 was constructed in 1942 and used as a pipe fitting shop
during the Kaiser shipbuilding era. Later, the first floor of the-Building 43
was used for engine and boiler fabrication and repair. That use stopped
sometime in 1998. A company that performs nondestructive testing of
materials and weld inspections now occupies the second floor of the

" -building.

Building 50 was constructed in 1951, with a 6,500-foot addmon in 1962.

It consisted of a metal working shop’ and administrative space. Currently,
a company that specializes in marine propellers, occupies the eastern
bays of the building. Their activities include cutting, welding,
sandblasting, spray painting, hot dip cleaning (in a caustic solution), and
steam cleaning. An abrasive blasting booth and spray booth are located
within the building in Bay 3. A 1998 environmental audit found the
concrete floor beneath the hot dip tank was in good condition and
hazardous substance use was confined to the interior of the building.

‘Steam cleaning is performed outside the northeast corner of the building.

Wastewater from steam cleaning enters a drain with a grease trap that is

- reportedly connected to the sanitary sewer system. Cascade General

occupies the western end, which includes a.lunch area and restrooms.
The entire second floor is.used for. administrative purposes. In the late
1960’s, the Bay 4 was used for welding and Bay 3 was used:as a
machine shop; the remainder of the building was used for storage areas
and dressing rooms. :

From 1951 to 1993, Building 54 was located to the east of Building 50.
The northern half of Building 54 was used for paint; oil and solvent
storage. The company that now occupies Building 50 operates a steam-
cleaning basin in this area. They also store large-naval brass alloy ship
screws and equipment in the parking lot east of Building 50.

Building 80 was constructed in 1944. Early on, it was used for ship
outfitting. In'1947, the building’s use was Ilsted as ship dismantling.
Consolidated Builders leased the buulding from 1949 to 1951. In the late
1960s, the building was the dry dock office and storage area. Currently,
the building is used as office space and shop space. A portion of the
shop space (southeast end of the building on the first floor).is used by a
tenant for tank pumping/cleaning equipment maintenance and repair.
The rest of the shop space is used by tenant for metal work, hydraulic
repair, and turbine repair.

In August of 1992, the Port dlscovered sons containing petroleum
hydrocarbons while re-surfacing a parking lot north of ‘Building 50 (Hahn
and Associates, 1992g). Soil samples collected in the area were found to
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. concentrations up to 390 mg/kg and 1,500 mg/kg, respectively. PCBs

contain Stoddard solvent and diesel/oil petroleum hydrocarbons at

By

were detected at concentrations of up to 0.09 mg/kg. Ethylbenzene and
total xylenes were detected in one sample at concentrations of 0.68
mg/kg and 1.26 mg/kg, respectively. TCLP lead was detected at a
concentration of up to 1.26 mg/L. Based on these results, the Port
decided to remove 91 tons or approximately 61 CY of soils by excavating
to a depth of up to 5 feet bgs. Two post-excavation soil verification
samples were collected from the excavation sidewalls and one was
collected from the floor of the excavation. Neither Stoddard solvent or
diesel/oil petroleum hydrocarbons were detected in any of the verification

~ samples, at detection limits of 3 mg/kg and 20 mg/kg, respectively.

Figure 14 shows the location of the soil verification samples.

" 1n 1998, the Port and Cascade General jointly completed a boring (i.e.,

Boring 14) in the area currently used as a steam cleaning basin (see
Figure 15). This area was previously occupied by Building 54. Boring
No. 14 was located in the fourth stall from the north end of the parking lot.
Composite samples were collected from the surface to 2 feet bgs and

_from the 2-foot interval just above the groundwater level. Asphalt or

gravel fill encountered on the soil surface was not included in the sample.

- Table 20 provides the boring nui’nber, sample interval, soil description,

and analytical parameters for samples collected in the area.

Table 21 provndes the analytlcal data for the parameters that tested above
the detection limits. "o

Based on the soil samples collected to date and the historical activities .
conducted in the Building 43, 50 and 80 Area (Steam Cleaning Basin),
additional investigation will be conducted as part of the Rl. The scope of
the mvestlgatlon is described later in thls section.

Electrical Substatlons

01/28/00

There are a total of eight substations at the PSY (see Figure 16). Table
22 presents the date of construction, type of electrical equipment located
in each substation, presence of PCBs in current electrical equipment, and

. condition of each substation. Since 1983, the electrical equipment in

each substation has been inspected and surveyed for PCBs. A 1985
survey found that two transformers in Substation 1 and one transformer in
Substation 4 contained PCBs. The one transformer in Substation 4 was
removed from the Site in 1985. The two transformers in Substation 1
were removed from the Site in 1992. After that time, there were no PCBs
in any of the in service transformers. '

In 1992, Hahn and Associates sampled sou concrete and electncal

equipment in Substation 1 (Hahn and Associates, 1992b). Oil samples

were collected from four transformers, six over-current breakers (OCBs),

and one 55-gallon drum. Soil samples were collected from below one

transformer, below two OCBs, from an unpaved electrical service trench, -

and from one soil depressmn ‘Wipe samples were collected from all 13

transformers, all 6 OCBs, 17 concrete pads, and 8 asphalt surfaces /\}
around Transformers 6 and 10. lnsulatlng oils were found to contain r
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Old Boiler
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greater than 50 ppm PCBs. Soil was found to contain O to 4.1 mg/kg
PCBs, and concrete contained greater than 100 ug/100 cm?®. Later in
1992 the Port decontaminated Substation 1 (Hahn and Associates,

1992d). The decontamination process was conducted in two phases.

. Phase | involved excavation of soil around Transformer 10; in one area

along the boundary of Substation 1 west of Transformer 9, and along an
electrical conduit ditch that ran to the east of Transformer 10 (Hahn and
Associates, 1992d). Six wipe samples and five soil samples were
collected for verification purposes. The verification wipe samples
contained between less than 1 ug/100cm? and 9 ug/100 cm? PCBs. The
soil samples contained between less than 0.05 mg/kg and 1.8 mg/kg
PCBs. Phase ll involved the removal Transformer 6 along with it
associated concrete pad and asphalt surface within a 5 foot radius of the

_ transformer (Hahn and Associates, 1992e). Three wipe verification
'samples, two soil verification samples, and three dielectric fluid samples

were collected. The wipe samples contained between 3 and 8 ug/100
cm? of PCBs. The soil samples contained 0.06 and 0.74 mg/kg of PCBs.
Dielectric fluid samples collected from Transformers 2, 3 and 4 contained
8, 27 and 3 mg/kg PCBs, respectively.

In 1998, the Port and Cascade General jointly completed a boring (i.e.,
Boring No. 15) near Substation 3 (see Figure 15). Boring No. 15 was
located in the middle of the access road, approximately 35 feet east of
Substation 3 and 80 feet south of Berth 302.

Table 23 provides the boring number, sample interval, soil description,
and analytical parameters for samples collected from Boring No. 15.

Table 24 provides the analytucal data for the parameters that tested above
the detection limits.

Based on the known and suspected presence of PCBs in electrical
equipment in the PSY substations, additional sampling will be conducted
as part of the RI. The scope of the investigation is discussed later in this
section.

The ongmal boiler for the PSY was located i in Buuldmg 58. This building

“'was constructed in 1957 as a diesel-fueled boiler house The boiler

provided steam heat to many of the buildings and berths on the north side
of the PSY. Building 58 has two bays, is constructed of cinder blocks,
and has a concrete floor. An addition was installed to the west-side of the
existing boiler in the mid-1960s. The area around the building was paved
when the building was constructed. The boiler operated until

approx:mately 1979 when the new CUB was constructed. The building
“was converted to a garage-type structure after removing the boiler and .

USTs Nos. 9 and 10 in 1989 and 1990. Building 58 is currently used as a
rigging shed and for storage of electrical cable cables, tie down lines,
and miscellaneous eqmpment

A floor-drain is present in the northernmost bay. Itis possible that this
drain received condensate discharges from the boiler. As will be
discussed below, boiler blow-down was discharged to the Swan Island
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Lagoon (at Berth 302) through former Outfall 002. Itis also possible that
the floor drain was connected to a recently discovered dry well located
near the southwestern comer of the building.

Based on the historical operations conducted at the old boiler building,
sampling will be conducted as part of the Rl. The scope of the
investigation is discussed later in this section.

~Outfalls 002 and 003

01/28/00

DEQ’s File Review Memorandum requested that information be provided
on the status and environmental conditions of outfalls formerly named
002 and 003 in an old National Pollutant Elimination Discharge System
(NPDES) Permit. According to Port files, prior to 1996 when the Port

transferred the PSY NPDES permit to Cascade General, the "old” NPDES

permit (File No. 70596) referenced three outfalls: 001, 002 and 003.

Former Outfall 001, the air compressor cooling water outfall, discharged
at the head.of Dry Dock 3. This outfall received cooling water from four
compressors that were located in Building 60. The cooling water from
these compressors discharged to floor drains connected to the outfall. As
of 1989, the four compressors had been replaced with newer units that
did not require a discharge permit. The compressors were not operated
after 1986 and former Outfall 001 was not used after 1986. The floor
drains in Bundmg 60 have been plugged and former Outfall 001 likely
remains in place.

Former Outfall 002, the boiler biow-down outfall, discharged to Swan
Island at Berth 302. This outfall received blow-down from the steam
boiler formerly located in Building 58. Discharge only occurred when the
boiler was being cleaned to remove scale. When the new yard was -
constructed, the steam boiler was put on standby in 1986. As was
discussed above, the boiler was removed from Building 58 in 1989 and
1990. Former Outfall 002 likely still remains in place, but is not in use.

Former Outfall 003, the treated ballast water outfall, discharges to the

Willamette River at Berth 313. This outfall is still active and is referred to

in the current NPDES permit (Permit No. 101393) as Outfall 001. It

_ " receives the discharge from tanks used to hold treated ballast water for
testing pnor to dnscharge '

Current Outfall 002, the treated dry dock storm water and process
wastewater outfall, also discharges to the Willamette River at the same -

. location as current Outfall 001.

No additional investigation is planned related to formel" Outfall 002.
Sediment sanipling was performed at Berth 302 during the 1998 PSY
Sediment Investigation. Additional sampling is planned for the Dry Dock
3 basin, where former Outfall-001 discharged, and near the point of

discharge for former Outfall 003 (current Outfall 001). The scope of the

investigation is discussed later in this section.
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Hazardous Waste Storage Areas

‘Berth 305

01/28/00

The current hazardous waste storage area is located near the east-end of
Berth 305 (see Figure 17). The shed has a corrugated aluminum exterior
siding on two sides, bermed concrete floors, and chain link fences. The
hazardous waste storage area is surrounded by asphalt paving, which

-according to aerial photographs has been in since the mid-1950s.

Hazardous waste storage started in this area in 1987. All hazardous
wastes are stored in 55-gallon drums prior to being transported offsite. A
1998 environmental audit found that there were no significant visible

stains or odors on the concrete in the current hazardous waste storage

area.

Between approximately 1985 and 1994, hazardous wastes were also
stored in a partially-paved and fenced area located southwest of Building

4 and north of Berth 313 (see Figure 2). This area is referred to as the

WSI Storage Area. Drums of waste and cans of paint were stored in this
area. In 1994, the WSI Storage Area was cleaned up under DEQ
oversnght No samphng was conducted at the time.

In addition, some hazardous materials were stored north of Building 73

- and near the southeast corner of Building 10 by the Norvac Company

(Hahn and Associates, 1992f). A waste inventory conducted by the Port
in 1991 and 1992 found that the Norvac Company was storing petroleum-
contaminated debris and liquids in 55-gailon drums and aboveground
storage tanks. A site investigation was conducted by the Port in
September and October of 1992 after petroleum-contaminated soils were
first detected during a limited investigation conducted in January and -

~ March of 1992. Soil samples were collected from six borings at depths of R

one, two, three and four feet bgs. The one-foot soil samples were
analyzed for TPH using EPA Method 418.1. No TPH was detected at a
detection limit of 20 mg/kg. Based on these results, none of the deeper
soil samples were analyzed.: Figure 18 shows the locations where the
soil samples were collected. Hahn and Associates, the Port’s consultant,
attributed the presence of petroleum hydrocarbons at the surface to
asphalt paving (Hahn and Associates, 1992f). Three ASTs were emptied
and removed from the outside of the north wall of Building 4 in 1992.

Prior to 1985, hazardous materials were managed at the point of

- _generatlon throughout the PSY.

. Addmonal site characterization will be conducted in the WSI Storage Area

as part of the RI, because no sampling was conducted after cleanup was
completed. The scope of the investigation is discussed later in this

section.

Berth 305 was constructed in 1942 along with other berths on the Swan .
Island Lagoon side of the PSY. The pier at Berth 305 was paved in the

mid-1950s and constructed on -a.combination of wooden pilings and sheet '

pile wall. Underneath the pier is a catwalk, which extends from Berth 301
to Berth 305. Underneath the catwalk is the Swan Istand Lagoon
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01/28/00

shoreline that begins approximately 75 to 100 feet west of the eastern - Ly
edge of the berth. ' /\}%

A series of five sheds are‘located near the east-end of Berth 305 (see

~ Figure 17). Two of the three westernmost sheds are used as warehouse

space by Steelhead Construction. The other westérnmost shed is used
to store spill containment equipment. The two easternmost sheds are
currently used for hazardous waste storage.

During World War H, Berth 305 was used as a new construction finishing
pier. After that, Berth 305 was used for outfitting and repair during ship
repair work.

In 1994, an environmental assessment was performed for Berths 305 and |
306 (Century West, 1994b) The followmg summarizes the findings of the

" assessment:

+ DEQ LUST file 26-89-0166 states that 190 cubic yards of soil
containing petroleum from a 12,700 gallon diesel oil UST No. 2 was
removed from an excavation in the south central portion of the berth
area (see Figure 17). Three verification samples found no petroleum
hydrocarbons were present above detection limits. The DEQ file for
the UST was closed on July 24, 1992,

e Between the time that Berth 305 was constructed and the late 1960s,
Building 77, the Navy Conversion Building, and Buuldmg 35, the Boiler
Bwldmg were present at Berth 305.

e Five sheds were located near the east end of Berth 305 (see Figure /\3’
17). The following observations were made regarding the three
westernmost sheds: bags of sandblast grit were being stored in the
north shed, painting of equipment or. vehicles appears to have
occurred in the center shed; and a work bench lined the wall of the
south shed. Intheir report, Century West stated that a catch basin -
was located in the center shed. Mr. Alan Sprott of Cascade General
recently inspected all five sheds. He was not able to find the catch
basin referenced in the Century West report. The only catch basin he
observed was located approximately 30 feet to the west of the center
shed. The following observations were made regarding the two

~ easternmost sheds: the north shed was used to store full or partially-
full 55-gallon drums of oil, secondary containment was provided for
drums that were in use, and minor stains were observed on the floor
of the “oil shed,” also known as the oil storage area; and the south
shed contained large spools of cable.

» A mobile, natural gas-fired boiler was located east of the oil shed (seev
Figure 17).

o There was no significant evidence of surficial staining‘where empt’y oil
drums were stored south of the oil shed.

A second environmental audit was performed i in 1998 No environmental
concerns, other than those associated with shlp outfitting and repair, were
identified during thls audit.
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Berth 311

Sedlments

No upland investigation is planned in this area, based on the fact that: 1)
no environmental concerns were identified in audits conducted in 1994
and 1998, 2) Berth 305 was paved for the last 40 years, and 3) there is no
soil.underlying most of the berth. No additional sediment investigation will
be conducted either, given that sediments near Berth 305 were sampled
1998 by both EPA and jointly by the Port and Cascade General.

Berth 311 is located on the east side of Swan Island Lagoon near the end
of the Lagoon. It was constructed in 1969. The berth consists of a
concrete pier/lay berth with two access points constructed on wooden
pilings. Upland access to Berth 311 is provided by a fenced drive way off
of North Basin Avenue. Since it was constructed, Berth 311 was used as

~ a lay-up berth for ships under repair and for hoteling of ships. Because

there is no crane service at this berth, only internal work can be
conducted on ships. Almost all equipment and materials used during ship

" repair at Berth 311 remain on the ship.

In July of 1989; one 10,000-gallon unleaded gasoline UST and one 500
gallon used oil UST were decommissioned by permanent removal at the
Oregon Freightways facility located north of Berth 311 (Hahn and
Associates, 1990). Sampling of the excavated soil confirmed field

.observations that gasoline and used oil had been released to the

surrounding soils. In addition, diesel was found in soil in the vicinity of an
AST located to the west of the USTs. Approximately 600 tons or 460 CY

- of soil were removed from the area formerly occupied by the USTs.
- Verification soil samples collected beneath the gasoline UST contained

between 21 and 66 mg/kg TPH using EPA Method 418.1. The
verification soil samples collected beneath the used oil UST contained
280 and 490 mg/kg TPH using EPA Method 418.1. A sample of
groundwater that collected in the bottom of the excavation was sampled
and found to contain 4 mg/L TPH and no detectable levels of BTEX at a
detection limit of 5 ug/L.. One year later, approximately 166 cubic yards of
soil adjacent to the ASTs was removed. The six verification soil samples

_collected from the excavation contained between 43 and 250 mg/kg TPH

using EPA Method 418.1.

Based on the types of activities conducted at Berth 311, no upland site
investigation is. planned as part of the RI. Site investigation for sediments
will be conducted, however. The scope of the investigation is discussed
later i in this sectlon ‘

Bulk Chemlstry of Surface and Subsurface Sediments

01/28/00

The Portland Shipyard Sedlment Investngatlon Report (Stnphn 1998)
provided recommendations for future site investigation of sediments near
the PSY. Recommendations were provided the further define bulk
sedlment chemlstry at the surface and at depth. The following surface
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sediment chemistry gaps were identified: between Berths 302 and 304, . x‘%
between Berths 306 through 308, and immediately under the dry docks. Y

Specific subsurface sediment chemistry gaps included: the berths along
the PSY side of the Lagoon, on the Willamette River side of the PSY, and
adjacent to or in the dry dock basins.

The scope of the site investigation for sediments is presented later in this
section.

Bioaccumdlation'Potential

Table G-2 in Appendix G of the Portiand Harbor Sediment Management -
Plan (PHSMP) includes a list of COls with respect to bioaccumulation
~ potential. Four of these contaminants were detected in sediments at or
‘near the PSY: TBT, PCBs, mercury, and bis(2-ethylhexyl) phthalate. Of
these four contaminants, TBT was detected at the most surface sediment
sampling locations and across the broadest range of concentrations (i.e.,
between 3 and 288 times the average concentration detected in sediment
samples collected upstream of the PSY). PCBs were also detected
across a broad range of concentrations (i.e., 2 to 132 times the average
upstream sediment concentration), but at fewer locations than TBT.
Bis(2-ethylhexyl) phthalate was detected at a high percentage of the
surface sediment sampling locations, but across a relatively narrow range
of concentrations (i.e., 2 to 9 times the average upstream concentration).
Finally, mercury was detected at a relatively small number of sampling
locations and, with the exception of the far.upstream end of the PSY (at . , /\}
Berth 315), it was detected across a narrow range of concentrations (i.e., /
only 2 to 3 times the average upstream concentration).

‘Bioaccumulation tests will be performed -as part-of the RI: The
bioaccumulation tests will be run in accordance with the PHSMP. The
scope of the tests is discussed later in this section.

Pre-1990 Dredge Spoils

The Site History Section provides an overview of the dredging and
dredged material disposal history of the PSY. This same information was
provided to DEQ in a letter dated December 9, 1999, including a series of
aerial photographs and drawings that illustrate locations that were
historically dredged and where certain dredged materials were placed.
The information provided to DEQ, and included herein, demonstrates that:
pre-1990 dredge spoils were either used to fill the shipways when they
were abandoned by the Port between 1948 and 1957, or they were .
placed at the end of the Swan Island Lagoon in accordance with ODSL'’s
1973 Lower Willamette River Management Plan. The only exception to
this was the 1962 in-water placement-of-dredged materials in Swan Island . -
Lagoon across from Berth 307, in the vicinity of Berth 311.

Sand Blast Grit Composition

Historically, two major types of sandblast gnt were used at the PSY: o :
Green Diamond (nickel slag) and Kleen Blast (copper slag). Green o /\)
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Diamond was the earlier material used at the PSY. After about 1994 or.
1995, Kieen Blast was used. |

The Material Safety Data Sheet (MSDS) for Green Diamond states that it
consists of: 51 percent silica, 33 magnesium oxide, 12 percent iron oxide,
1.5 percent aluminum oxide, 0.5 percent calcium oxide, less than 0.1 -
percent (i.e., <100 mg/kg) nickel, 0.1 percent (i.e., 100 mg/kg) chromium
lIt oxide, 1.5 percent trace elements and compounds.

The MSDS for Kleen Blast states that it is composed of 38.1 percent silica
dioxide, 27.4 percent iron oxide; 22.8 percent calcium oxide, 5.7 percent
aluminum oxide, 3.9 percent magnes:um oxide, and Iess than 1 percent
fused oxides. : :

DEQ’s File Review Memorandum questions whether the EP Toxicity

- values presented in Table 4 are representative of past or present used

(i.e., spent) abrasive materials. Based on the: 1985 and 1998 dates
attributed to the test results present in Table 4 of the File Review
Memorandum, they must be representative of past, used abrasive
materials (hkely Green Diamond).

’ Toxmuty Characteristic Leaching Prdcédure (TCLP) test results provided

by Kleen Industrial Services indicate that 'only barium and cadmium were
detected in the extract at 0.81 mg/L and 0.017 mg/L, respectively. Total
metals concentrations, as determined by Atomic Absorption Spectroscopy
(AAS), were as follows: 1.7 mg/kg for arsenic, 87 mg/kg for barium; 2.6 ::
mg/kg for cadmium, 39 mg/kg for chromium I1/1V, 49 mg/kg for cobalt,
1,700 mg/kg for copper, 13 mg/kg for lead, 37 mg/kg for nickel, and 150
mg/kg for zinc. Antimony, beryllium, mercury, molybdenum, selenium,
silver, thallium, and vanadium were not detected.

Site tha'racterizatioh Approach

01/28/00

‘The SCP is designed so that Rl activities will be conducted in two phases.

A phased approach will allow for a' more focused and efficient site
characterization process in that subsequent phases will concentrate only
on those areas where additional work activities are deemed necessary.
Phase | will focus on determining the nature and extent of contamination
at known source areas, identifying the presence of contamination at
suspected source areas, characterizing Site hydrogeology, and identifying
the presence of contamination in Site groundwater. Phase I! will focus on
completing the delineation of nature and extent of contamination in soil,
groundwater, and sediments, and oncollecting additional data required to
define hot spots, support ecological and human health risk assessment,
and support preparation of a feasibility study. Phase Il will also include
the identification of sources of contamination to the PSY-and parties who
contributed to the contamination of the PSY, including current and past
operators, contractors and tenants; Kaiser Company, Inc.; the Federal
government; potential upstream and downstream sources; and potential
sources within the Swan Island Lagoon such as the City of Portiand
outfalls, Coast Guard facility, U.S. Navy facility and others.
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Each phase of the SCP is discussed below.

Phase | Site Investigation

In general, Phase | Rl activities will include soil and groundwater

- sampling in an effort to evaluate known and suspected source areas and

to provide needed hydrogeologic information for the Site. Phase | will be
further subdivided into two distinct field events. Phase IA will involve the
collection of soil samples and screening-level groundwater samples by

push probe methodology. Based on the results of the Phase 1A

investigation, Phase IB will involve the installation of a groundwater

- monitoring well network at the PSY.
The SCP describes Phase 1A Rl activities in detail. Phase IB RI activities

are described in general, because the specific number and location of
monitoring wells to be installied at the PSY will depend upon the Phase IA
results. A Rl work plan addendum will be submitted to DEQ prior to
initiating Phase 1B RI activities. All site characterization activities will be
conducted in accordance with the Upland Samphng and Analysis Plan
(SAP) in Appendlx B. ' _

Phase | Site Investigation Objectives

01/28/00 -

The objectives of the Phase IA site investigation activities are as follows:

¢ Delineate the nature and extent of soil contamination at known source
areas

o Determine if COls are present in soil in suspected source areas

o Determine the number and locatron of groundwater monltonng wells
‘ to be installed during Phase B

- The objectwes of the Phase IB site lnvestrgatron activities are as fo!lows

" e Characterize Site hydrogeology, including the rate and direction of

'groundwater flow

e - Determine |f COIs are present in groundwater beneath known source
. areas

- . e Determine the likely future land use for the PSY

e Determine current and likely beneﬂcual water uses
« Determine the Iocallty of the facility

. identify ecologtcat receptors and sensitive habitats

. Identrfy preliminary hot spots for soil, groundwater and sedrments
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Source Areas and COls

‘ - As was discussed earlier, DEQ identified a number of upland data gaps in
its File Review Memorandum that could be resolved either through site
characterization or through providing the agency with additional
information. Each of these data gaps were discussed above, and the
following nine upland data gaps will be resolved through sute
characterization:

e Known Source Areas:

+ Ballast Water Treatment Plant (BWTP), including former BWTP
holding ponds now under Building 72

+ N. Channel Avenue Fabrication Site
¢ Paint Shed/Blast Booth Area
3 Steam Cleaning Basin (Building 43, 50,. and 80 Area)
e Suspected Source Areas

| ¢ Building 73
¢ Building 4

| + Electrical Substations
+ Old Boiler (Building 58)

( - ¢ Former Hazardous Waste Storage Area (WS Storage Area)

‘ : 4 " The COls for each of these areas were: dlscussed in the Conceptual Site
Model Section and are presented in Table 9.

Phase | Upland Site In'vestigat'ion |

The Phase | upland site investigation field program is summarized in
Table 25. The analytlcal testing and Quality assurance/quality control
program is summarized in Table 26.

In summary, Phase IA'will involve the mstallatlon of 50 push probe _
borings in the nine known and'suspected source areas to depths ranging
from 8 to 40 feet bgs. Screening-level groundwater samples will be
collected from 35 of the push probe locations (groundwater is expected to
occur at depths of 20 to 30 feet bgs depending on the time.of year). Five
selected push probe borings will be advanced to 40 feet bgs for _

~-hydrogeologic charactenzatlon purposes. Selected soil and groundwater

- samples will be analyzed for COls appropriate for each source area.
Based on the results of the Phase IA investigations, the depths and
locations of groundwater monitoring wells will be chosen for mstallatlon
during Phase IB. .

Phase IA So:l Characterization Plan

. This section, describing the proposed Phase IA mvest»gatlon activities
| . ' ~ relating to soil characterization, is subdivided by source area. The
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proposed Phase IA soil sampling program is summarized in Table-27. In 334
general, soil samples will be selected for laboratory analysis at some pre- R
determined depths, while other samples will be chosen based on field

screening indicators and the likelihood of contamination. If field screening

does not indicate contamination, then sample selection will be based on

other factors such as lithological description (i.e. sandier zones) or

vertical location such that samples selected for laboratory analysis will be

from within zones of potential preferred contaminant migration.

Ballast Water Treatment Plant
Previous investigations in the vicinity of the BWTP indicate COls include
TPH, PCBs, and metals. These same compounds are also of interest at
the former BWTP ponds now located beneath the footprint of Building 72.
. BTEX and PAHs may also be present in the BWTP area.

Twelve (12) push probes (B-1 through B-12) will be installed in the BWTP
(including Building 72) area to characterize subsurface soils. Push probe
B-1 will be installed to a depth-of 40 feet bgs for hydrogeologic
characterization purposes. All other push probes will be installed to
depths of approximately 28 to 32 feet bgs, depending on groundwater
depth, in an effort to intersect water-saturated soils and sample shallow
groundwater. Soil samples will be collected for analysis at depths of 2
feet bgs and at the mean annual groundwater depth, estimated to be at
approximately 23 feet bgs, for characterization of the smear zone. The
proposed push probe locations at the BWTP area are shown on Figure
19. :

. Analysis for metals will be conducted for all soil samples in order to ‘ 7
characterize the fill material in this area. All soil samples will be analyzed
for petroleum hydrocarbons, which will be used as a screening parameter
to characterize the extent of contamination, as well as to choose samples
for analysis of an expanded list of COls, these belng BTEX, PAHs and
PCBs. :

N. Channel Avenue Fabrication Site
The COls in the N. Channel Avenue Fabrication Site are metals, TPH
PAHSs, and VOCs. Previous investigation results indicate that oil-range
TPH is present in three locations, near Boring Nos. 3, 4, and 6 completed
in 1998 (see Figure 20). It is proposed that the shallow soils in each of
- these areas be investigated to further. charactenze the extent of soil
contamination.

Four (4) push probes will be installed in each of the three areas: B—13

through B-16 near Boring No. 3, B-17 through B-20 near Boring No. 4

area, and B-21 through B-24 near Boring No. 6. In each area, one push

probe (B-13, B-17, and B-21) will be installed to at least 28 feet bgs in the

determine the vertical extent 'o’flcontamination, for the collection of soils

containing TPH and to intérsect water-saturated soil for the purpose of

testing groundwater quality. Soil samples collected from each boring at

approximately 2 feet bgs will be selected for analysis. In addition, the 5-

foot sample at borings B-13, B-17, and B-21 will be analyzed for the = ‘
purpose of assessnng vertlcal extent The remaining four push probe : —~ 2
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Building 73

Building 4

01/28/00

borings at each area will be installed to minimum depths of 8 feet bgs in
order to characterize the lateral extent of contamination.

Three (3) push probes will be installed in one area on the west side of the

.N. Channel Avenue. Fabrication Site where petroleum stained soils were

observed during the 1990 ER. The three push probe borings will be
installed to minimum depths of 8 feet bgs to determine if COls are present
and to determine the lateral extent of contamination.

The proposed push probe locations in the N. Channel Avenue Fabrication.
Site are shown on Figure 20.

Field screenlng indicators will be utilized in an effort to determine the
extent of the soil impacts (refer to Appendix B). As such, it is possible

that additional push probes, not detailed in this Work Plan, may be
- installed during Phase IA of the RI to more completely deﬁne the extent of

contamination. Any additional push probes would be installed in

-accordance with the upland SAP (Appendix B).

All selected soil samples will be analyzed for petroleum hydrocarbons
(TPH-Dx) and metals. A subset of samples will also be analyzed for
PAHs and PCBs. Soil samples will not be analyzed for VOCs during this
phase of investigation, because methylene chloride was the only VOC
detected during previous soil sampling and methylene chloride was only -
detected in one location (Boring 3) in the near-surface sample. As will be
discussed below, VOCs will be sampled in groundwater to determine if
releases of VOCs have occurred in this area.

Building 73 hae always been utilized for surface preparation and has
contained a spray booth, paint booth, solvent dip tanks, and a still for
solvent reclamation. COls for Building 73 include TPH, PAHs, VOCs, and
metals.

Three (3) push probes (B- -28, B-29, and B- 30) will be installed in the
vicinity of Building 73 to charactenze surface soils and provide screening-

_level groundwater quality data. Boring B-28 will be installed to a depth of

40 feet bgs for hydrogeologic characterization purposes, while borings B-
29 and B-30 will be installed to depths of 28 feet bgs or greater in order to
collect groundwater samples. The proposed push probe locations in the
Bunldmg 73 area are shown on Flgure 21.

Soil samples collected at 2 feet bgs from each boring W|I| be selected for
analysis of TPH, metals and VOCs. Other soil samples will be selected

for analysis of PAHs based on field screening results and detected TPH

levels.

To da}'e, Buildihg 4 has not been the Subject' of'ahy' subsurface
investigation activities. Two areas of potential environmental concern

‘were identified at Building 4: 1) the former WSI hazardous material

storage area located outside and east of Bays 2 through'5; and 2)
abandoned floor drains (now sealed) located inside the building. The
Phase IA investigation will focus on the storm sewer line, located to the
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west of Building 4, into which th’ese catch basins likely drained. COls for
the Building 4 include: TPH, PAHs, VOCs, and metals. '

Five (5) push probes (B-31 through B-35) will be installed in the two
targeted areas to characterize surface and subsurface soils, and provide
screening-level groundwater quality data. Two push probes (B-31 and B-
32) will be placed in the former WSI hazardous material storage area east
of Bays 2 through 5. Three push probes (B-33, B-34, and B-35) will be

-installed along the storm sewer line. The exact location of these push

probes will be selected after additional file review and site
reconnaissance is completed. Boring B-31 will be installed to a depth of
40 feet bgs for hydrogeologic characterization purposes, while borings B-
32 through B-35 will be installed to depths of 28 feet bgs or greater in
order to collect groundwater samples. The proposed push probe

" {ocations in the Building 4 area are shown on Figure 22.
~ At a minimum, soil samples will be collected from a depth of 2 feet bgs at

B-31 and B-32, and from immediately below the depth of the storm sewer
line at B-33, B-34, and B-35. The samples will be analyzed for metals,
TPH and VOCs. Other soil samples will be selected for analysis of PAHs
based on field screening results and detected TPH levels.

Paint Shed/Blast Booth Area

One paint shed and two blast booths are located to the east of Building
73. COis in this suspected source area are metals, TPH, PAHs and
VOCs.

Five (5) push probes (B-36 through B-40) will be installed to depths of

. approximately 28 feet bgs in this area to generally characterize surface -
soils and more importantly provide screening-level groundwater data. At
_.a minimum, soil samples collected at 2 feet bgs will be analyzed for

metals and TPH. Other soil samples will be selected for analysis of
VOCs and PAHs based on field screening results and detected TPH
levels. The proposed push probe locations in this area are shown on
Figure 21.

Bunldmg 43 50, and 80 Area (Steam Cleanmg Basm)

01/28/00

Previous investigations indicate that oil-range TPH is present in the steam

.cleaning basin located in the vicinity of Buildings 43, 50, and 80. The

proposed investigation in this area is designed to determine the extent of
the petroleum |mpacts and assess for impacts from PCBs VOCs, and
metals.

Five (5) push probes (B-4,1 through B-45) Will be installed 4in the steam

cleaning basin area to characterize the extent of previously identified soil
impacts at Boring No. 14. Boring B-42 will be installed to a depth of 40 - .
feet bgs for hydrogeologic characterization purposes. Boring B-43 will be
installed to a depth of 28 feet bgs or greater in order to collect a
groundwater sample; and borings B-41, B-44, and B-45 will be installed to
a depths of at least 16 feet bgs to charactenze the lateral extent of

contamination. The proposed push probe locations in the Building 43, 50 -

and 80 area (Steam Cleaning Basin) are shown on Flgure 23.
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It is expected that the soil samples from each of the borings at 2 feet bgs
will be analyzed for metals, petroleum hydrocarbons (TPH-Dx) and

' VOCs. In addition, the 5-foot sample at boring B-42 will be analyzed for
‘ the purpose of assessing vertical extent. Other soil samples will be '
selected for analysis of PAHs based on field screening results and
detected TPH levels.

Electrical Substations . _ o
Eight electrical substations (Substation 1 through Substation 8) are
present at the site (Flgure 16). Historical information suggests that PCBs
may have been present in electrical equipment at the PSY substations,
and PCB releases are known to have occurred at Substations 1 and 3.
COls at each of the substations includes TPH as insulating oil (i.e.,
mineral oil) and PCBs. '

-~ Eight (8) near-surface soil samples (approximately 1 .0 feet bgs) will be
coliected at Substation 1 and four (4) near-surface soil samples will be
collected at Substations 3 through 9 for a total of 36 soil samples (S-1
through S-36). More samples will be collected in Substation 1 because it
is larger than the other substations. No samples will be collected at
Substation 2 because it is located inside of Building 60. Because the
configuration of each substation varies, soil sample locations will be
determined in the field based on areas most likely to contain
contamination. Where access permits, push probe equipment will be
utilized to collect the soil samples from beneath asphalt cover. Otherwise
the samples will be collected with a hand auger at a depth of 1.0 feet bgs.

- - If potential contamination is identified through field screéning, the depth of
' ' investigation will be increased to determine the vertical extent of

‘ contamination. Likewise, additional borings may be added during this

phase of investigation to determine the lateral extent of impacts. The soil

samples will be analyzed for TPH as msulatlng oil and PCBs

Old Boiler (BUIIdlng 58)
The old boiler was located inside Building 58. It was taken out-of-service
since at least 1985. A dry-well was recently discovered by Cascade
" General near the southwest corner of Building 58. Boiler condensate
may have been discharged to this dry well.

One push probe (B-46) will be installed at the location of the dry well to
_characterize subsurface soils and intersect shallow groundwater. -The
push probe will be installed to a depth-of at'least 28 feet bgs. The
proposed push probe location:is shown on Figure 23. ‘

. - At a'minimum, soil samples will be selected for analysis at depths of 2
- feet bgs and at the mean annual groundwater depth, estimated to be at
approximately 23 feet bgs, for charactenzatlon of the smear zone. The
initial soil samples will be analyzed for TPH and. metals Other soil
samples may be selected for analysis of PAHs based on field screening
results and detected TPH levels.

Former Hazardous Waste Storage Area '
As was discussed earlier, hazardous wastes were consolidated and
stored in the WSI Storage Area from 1985 through 1994." The Port
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conducted a cleanup in this area, but did not collect soil samples. COls in N
this area include TPH, PAHs, PCBs, VOCs, and metals.  ~ .

Four (4) push probes (B-47 through B-50) will be installed to depths of
approximately 28 feet bgs in this area to generally characterize
subsurface soils and more importantly provide screening-level
groundwater data. Soil samples collected at 2 feet bgs will be analyzed
for metals, TPH and VOCs. Other soil samples will be selected for
analysis of PCBs and PAHs based on field screening results and
detected TPH levels. The proposed push probe locations in this area are
shown on Figure 21.

Phase | Groundwater Characterization Plan

- .The primary objectives of the Phase | groundwater investigation are the

assessment of Site hydrogeology and groundwater quality in the vicinity
of the known and suspected areas. The groundwater characterization
plan has two components: 1) screening-level groundwater sampling
(Phase IA), and 2) groundwater monitoring well installation activities
(Phase IB)..

Phase IA Screening-Level Groundwater Sampling

The proposed Phase A groundwater sampling program is summarized in
Table 28. Screening-level groundwater samples will be collected at 35
pre-determined push probe locations from the uppermost groundwater at
the site. No vertical profiling of the groundwater is proposed at this time.
The selected push probes will be advanced 5 to10 feet below the water
table for groundwater sample collection from a 4-foot screen. Because
seasonal water table fluctuations of up to 12 to 15 feet may occur at the
Site, the actual depth of sample collection is not known, but is estimated
to be between the depths of 28 to 32 feet bgs. The probe locations were
selected based on their location relative to known and suspected source
areas and proximity to nearby hydrologic features (e.g., Willamette River
and Swan Island Lagoon).

All screenlng-level groundwater samples will be'a'nalyzed for VOCs, total
metals, and PAHs. Analysis for PCBs in groundwater is not proposed
because of the very low solubility of PCBs in water

Phase 1B Groundwater Monitoring Well Installation

01/28/00

Based on the results- of screening-level groundwater sampling, a
monitoring well network will be designed and installed at the site for the
purpose of monitoring site hydrology and groundwater quality. The actual

‘extent of the monitoring well network cannot be determined until the
" results of the push probe investigations are received and evaluated. If

groundwater is not found to be impacted at any of the known or
suspected source areas, then the need for any monitoring wells is
arguable. However, conceptually the groundwater monitoring well
network will likely consist of approximately 8 shallow-zone groundwater
monitoring wells to depths of approximately 35 feet bgs.

Assuming favorable site characterization results, groundwater wells may _
not be necessary in the vicinity of the N. Channel Avenue Fabrication Site A~
and Building 43, 50, and 80 Area (Steam Cleaning Basin). In this case, , ¢

S

e

45 : - BRIDGEWATER GROUP, INC,



REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

the monitoring network would likely concentrate on the area of the BWTP,
Buildings 72 and 73, the Paint Shed/Blast Booth Area, and possibly the
Old Boiler (Building 58), WSI Storage Area and Building 4. A conceptual
monitoring well network, based on the above conditions, |s presented in
Figure 24.

Prior to monitoring well network installation, an addendum to the SCP,

‘describing the locations and depths of the proposed monitoring wells, will

be submitted to the DEQ for review and approval. The SCP addendum

.will also include a plan for one round of sampling of the installed wells.

Subsequent sampling to provide four quarters of groundwater quality data
will be performed during Phase |I. '

Phase | Storm Water Charactenzatlon Plan

'Table 29 summarizes the results of the 1998 - 1999 storm water sampling

performed by Cascade General in accordance with their NPDES permit -
No: 1200-Z. Figure 25 shows the three locations where the storm water
samples were collected

The storm water sampling data in Table 29 will be evaluated, along with
previous storm water sampling data and analytical results for recently
coliected storm water samples, during Phase'| to determine’ whether
runoff from the Site is a relevant contaminant migration pathway. [f this
pathway is determined to be relevant, additional storm water samplmg
may be conducted during Phase Il of the RI.-

Phase | Air Charactenzatlon Plan

No air sampling ;\?A/ilrbe conducted as part of the Phase | RI.

Phase | Surface Water and Sedrments

No surface water or sediment sampllng wrll be conducted as part of the
Phase | Rl

Phase II Slte Investlgatlon

01/28/00

Based on the results of the Phase l site investigatioh, the Port will

* complete. the-additional site investigation activities (i.e., Phase Il activities)

' required to complete the Ri. The following provides a descnptlon of the

additional site investigation activities that can be ‘envisioned at this point
in the process. Only a general description of the Phase Il upland site

. characterization activities ‘are provided-herein because the scope of these
- activities is dependant upon the Phase | RI resuilts. - More detail is

provided on the surface water and sediment sampling activities that will

. be‘conducted under Phase |l because of the extensive amount of
. previous sediment.investigation work that has already been conducted at -

the PSY.
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Phase |l Objectlves . -
A

The objectives of the Phase Il Rl are as follows

e Revise the conceptual model based on the Phase | Rl results

« Complete nature and extent delmeatlon for soil, groundwater and

sediments
« Complete the identification of hot spots

¢ Gather data required to comple‘t'e‘a bése_line human health and
ecological risk assessment

- o Gather data required to colnplete a feasibility study

- e ldentify sources of contamination to the PSY and pérﬁes who

contributed to the contamination of the PSY

Phase Il Upland

Phase Il Soil Charactenzatlon Plan

Additional soul sampllng may need to be conducted during the Phase I
RI, depending upon the Phase | results. It is possible that soil sampling

~will need to be conducted to complete the delineation of the nature and

extent of contamination at the known and suspected source areas

described above.- It is also possible that the Phase IA and IB -
groundwater sampling results will lead to the identification of other _ /\E
potential source areas that will need to be delineated. Finally, additional

soil sampling may be required to' complete the identification of hot spots,

the baseline human health risk assessment, and the feasibility study.

If additional soil sampling is needed; an - addendum tothis work plan will -
be prepared and submitted to DEQ for review and approval pnor to
initiating the Phase I RI.

Phase Il Groundwater Characterization Plan

- 01/28/00

Phase | of the Rl will include the ‘collection of one round of groundwater .
samples. Phase Il of the RI will include the installation and sampling of
additional monitoring wells, if needed, to complete the characterization of
Site hydrogeology and the dellneatlon of the nature and extent of
contamination. Phase Il of the RI will also include the collection of three
additional quarters of groundwater samples.from all monitoring wells
installed during Phases | and ll. The results of four quarters of

~ groundwater sampling will be used to propose a groundwater monltonng

program that may include annual sampling of selected monitoring wells
for a specific set of analytes. .

~ “Phase Il'groundwater characterization will also include: slug testlng of
* selected monitoring wells for purposes of estimating the hydraulic

conductivity of aquifer materials.

If additional groundwater monitoring wells are needed, an addendum to Y
this work plan will be prepared and submitted to DEQ for review and - ‘ #
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approval prior to initiating the Phase I RI. If the groundwater monitoring
well network installed during Phase | is determined to be sufficient, three
additional quarters of groundwater samples will be collected W|thout
‘submitting a work ptan addendum.

Phase Il Storm Water Charactérization Plan

If additional storm water sampling is needed, an addendum to this work
plan will be prepared and submitted to DEQ for review and approval prior
to initiating the Phase Il Rl. The upland SAP presented in Appendix B will
also need to be revised and provided to DEQ for review and approval.

Phase Il Air Chafacterizatioh Plan

Air sampling may be conducted during the Phase lI R!, depending upon
" the Phase | Rl results.

If air sampling is needed, an addendum to this work plan will be prepared
and submitted to DEQ for review and approval prior to initiating the Phase
It Rl. The upland SAP presented in Appendix B will also need to be
revised and provided to DEQ for review and approval.

Phase Il Surface Water and Sediments

Phase Il Surface Water Characterization Plan

No surface water sampling is planned as part of the Phase Il RI.

Phase |l Sediment Characterization Plan

The following provides a relatively detailed and complete description of
the sediment sampling that will be conducted during the Phase Il Rl. The

* type, number, and location of sediment samples may, however, be
modified depending upon the Phase | Rl results. Specifically, if the
Phase | Rl results indicate that contaminants -are migrating to the
Willamette River through the groundwater pathway, the sediment

~ characterization plan may be modified to include collection of subsurface -
~sediment samples at likely points of groundwater discharge. Also, if the

' iPhase I'RI results indicate that storm water'discharges from the Site are a
source of contaminants to the sediments, the sediment characterization

. plan may be modified to include the collection of surface sediment
samples near certain storm water outfalls.

-Surface grab samples and subsurface cores will be collected to provide
. the chemical and physical data needed to fill the data gaps discussed
-earlier. The following outlines the types of samples to be collected, the
station location rationale, and the-analyses to be performed.

‘Sampling Design
Surface and subsurface sediment samples will be collected in areas that -
require additional data to better define lateral and vertical distributions of
COls. The data gaps identified by the DEQ File Review Memorandum
and by a thorough review of the data by the Port’s consultants identified
the six general areas that required further investigation. These areas
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include: Swan Island Lagoon between Berths 306 through 308, the PCB: .
" area at Berth 302, Berth 311, the dry dock areas, in the small boat basin A,

offshore of the BTWP, and th_e Willamette River offshore of the BWTP

outfall.

' The DEQ File Review Memorandum also identified bioaccumulation
potential, pre-1990 dredge spoils, and sand blast grit composition as data.
gaps. The last two were addressed earlier in this section.
Bioaccumulation potential will be addressed during Phase Il of the RI.

Surface Samples
Eighteen surface sediment stations will be established and sampled_
during Phase Il of the RI (Figure 26). The distribution-of these stations . -
among the five areas includes the following:

-" Swan Island Lagoon between Berth 304 and 308 - Two stations will be
placed in this area. One will be located between historical Stations
PSY14 and PSY10 and the second will be located between historical
Stations PSY10 and PSY3. Both stations are located in areas that could
not be sampled during the 1998 PSY Sediment Investigation because
vessels were tied up at adjacent berths.

Berth 302 to further define the extent of PCBs near PSY14 - Four
stations will be located at and around historic Station PSY14. Surface
sediment at Station PSY 14 contained the highest concentration of PCBs
found during the 1998 PSY Sediment Investigation. Three stations will be-
placed in close proximity to PSY14, two along side and one offshore, to -
define the extent of contamination. The site of the original station will be -
resampled to verify the original PCB concentration detected at PSY14.:

Dry Dock Basins - Six surface sediment stations will be placed under
Dry Docks 1 through 4. Two will be established under Dry Docks 1, 3 and
4. Sediments under the dry docks have not been sampled since post
dredge sampling occurred in 1992 for Dry Docks 1 and 4, and 1994 at

Dry Dock 3. Dry Dock 4 and possibly Dry.Dock 3 are’in depositional
areas and the current concentration of COls in'the-surface sediment may
be different from when the post dredge sampling occurred. A seventh
station will be established northwest of the mouth of Dry Dock 4 to further
define the extent of contamination beyond historic Station PSY36.

Willamette River side of the Shipyard - Four stations will be estabhshed
at and around historical Station. DM-H. These stations are offshore of the
BWTP outfall and contained PAHs and metals.

Berth 311 - One station will be located southeast of Station PSY05 (a

- surface sediment sample collected during the 1998 PSY Sediment
Investigation) to further define the nature and extent of contamination at
Berth 311 and near a City of Portland storm water outfall located at the
end of the Lagoon.

Subsurface Samples '

Nine new subsurface sediment stations will be established and sampled

during the RI (Figure 27). The distribution of these stations among the ,

four areas includes the following: . ' o /\}
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Swan Island Lagoon Adjacent to Berth 311 - One subsurface station -
will be located southeast of Station PSYO05 to define the vertical extent of

 contamination near Berth 311 and near a City of Ponland storm water

outfall at the end of the Lagoon.

Berth 302 to further define the extent of PCBs near PSY14 - Two
additional subsurface sediment samples will be established at and
immediately offshore of historic Station PSY14. A single subsurface
sample will be collected at the site of PSY14 to determine the vertical
distribution of PCBs at this location. The second subsurface sample will
be established immediately offshore of PSY 14 to determine the lateral
extent of PCBs at depth.

ny Dock Basins - Three subsurface ‘'samples will be established under

_ the dry docks. One sample will be collected under each dry dock to

determine vertical distribution of COI in the area. Subsurface sediments
under the dry docks have never béen sampled and as a result the vertical
dnstnbutlon of COI under the dry docks is unknown. A fourth subsurface
station will be established northwest of the mouth of Dry Dock 4 to further
define the vertical extent of contamination beyond historic Station PSY36.

Small Boat Basin Offshore of the BWTP - Two subsurface sediment

“stations will be established between and inshore of these stations to

determine the vertlcal distribution of COls offshore of the BWTP

Bioaccumulation Testing

~ The bioaccumulation potential of PSY sedlment Wl|| be assessed in -

accordance with the Portland Harbor Sediment Management Plan
(PHSMP). Because DEQ is in the process of developing specific
procedures and methods for evaluating the risks posed by
bioaccumulative contaminants, the number of sediment samples and
COls to be tested cannot be defined at this time.. The proposed approach
to bioaccumulation testing will be described in the Phase Il Rl Work Plan
addendum that will be submitted to DEQ for review and approval

Samples Types

Surface Samples

Eighteen surface samples (plus reference statsons) W|I| be collected from o
in.and around the PSY area to close data gaps identified as a result of the
1998 PSY Sediment Investlgatlon (Figure 26). Surface samples will be
collected from.0 to 10 cm to represent the biologically active zone of the
sediment. These samples will be analyzed to detenmne their physical
and chemical characteristics

Subsurface Samples

01/28/00

Nine subsurface samples will be collected at specific locatlons inthe .-

vicinity of the PSY to close subsurface data gaps (Figure 27). Each core

will be visually assessed for obvious sediment layers (e.g., sandblast grit,
volcanic ash, changes in sediment grain size). Additional .observations,
including changes in sediment color, odor, and texture W|th depth, will be -
notéd on the core log sheets. : :

Four-foot core sections will be composrted and analyzed to assess overall
" chemical and physical characteristics of historical sediment horizons.
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The two cores located in the small boat basin, offshore of the BWTP, will
" be selected for more detailed core analysis. These cores will be 3

subsampled and chemically and physically characterized at 1-foot

intervals as well as at 4-foot intervals. Cores will be taken to the

maximum depth possible (i.e., where refusal by the coring device occurs).

Chemical And Physical Analyses
The master list of chémicals of concern for the PSY site will be based on
chemicals commonly known to be affiliated with shipyard activities or
chemicals that have previously been detected at elevated levels in the
vicinity of the PSY. The master list includes: tributyltin (TBT; bulk and
porewater), heavy metals, PCBs, volatile and semivolatile organics and
pesticides. In order to assess chemical toxicity and bioavailability,
samples will also be analyzed for porewater ammonia, total organic

~ “carbon (TOC) and total volatile solids (TVS). Grain size will be performed

- to provide physical data for both bioaccumulation evaluations and

possible future remedial feasibility analysis. The master analyte listis
provided in Table 30.

Grab Samples : :

~ All grab samples will be analyzed for TOC, grain size, total solids,
selected total metals, PCBs and semivolatiles. Extra sediment will be
collected at each location and archived for future use.- All sampies will be
analyzed for porewater TBT and ammonia.

Core Samples : ;
-All core samples will be visually characterized and the results logged. /\)
. The visual characterization will include presence and depth to distinct
sediment layers; sediment type, color, and odor; presence and
characterization of sand blast grit, and depth to native sediment if evident.

All subsurface sediment samples will be analyzed for chemical and
physical parameters. Four-foot core sections from these. locations will be
analyzed for selected total metals, semivolatiles, PCBs, TOC and grain
size. The three stations that were selected for 1-foot sub-sections will be
analyzed for selected total metals, bulk TBT and grain size. »

Bioaccumulation Testing
Bioaccumulation testing will be performed on sednment from stations
selected based on their concentrations of bioaccumulative COIs. The
following two 28-day bieaccumulation tests will be performed: the 28-day
oligochaete worm, Lumbriculus vanegates test and the 28 day bivalve
* clam, Corbicula ﬂum/nea test. S

Current and Reasonably Likely Future and Water
Use ) | | .
Current and reasonably likely future land and water uses ih the locality of-
the facility will be evaluated as part of the RI. Beneficial water uses will

be determined by following DEQ's “Guidance for Conducting Beneficial 0
‘Water Use Determinations at Environmental Cleanup Sites,” dated July 1; )
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1898. Land use will be determined by following DEQ’s “Final Guidance,
Consideration of Land Use in Environmental Remedial Actions,” dated
July 1, 1998. Current and reasonably likely future land and water usés - .
will be designated for purposes of identifying hot spots, in accordance
with DEQ’s “Final, Guidance for Identification of Hot Spots,” date April 23,
1998 and for conducting the baseline human health and ecological risk
assessments. . N ‘
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RISK ASSESSMENT

This section describes the general scope and approach for the human’

- and ecological risk assessments for the Site. The risk assessments will
be conducted in accordance with OAR 340-122-084, DEQ guidance,
EPA’s “Risk Assessment for Superfund — Human Health Evaluation
Manual Part A,” and the PHSMP. Because certain procedures and
approaches for assessing ecological risks under the PHSMP are currently
under development by DEQ, the specific scope and approach for the PSY
ecological risk assessment will be described in a risk assessment work

. plan that will be submitted to DEQ for review and approval prior to
initiating the risk assessment.

“Human Health Risk AssessmenAt

The proposed human health risk assessment will quantitatively. evaluate
the complete exposure pathways identified in the conceptual site model.
Figure 4 presents a preliminary conceptual site model that includes
potential human exposure pathways and receptors. A deterministic
human health risk assessment will be performed for both existing and
reasonably likely future exposure scenarios.

In accordance with EPA and DEQ guidance, the human health risk
assessment will consist of the following four tasks: exposure assessment,
toxicity assessment, risk characterization and uncertainty analysis. In the
exposure assessment, reasonably likely current and future land uses will
be included in the conceptual site model. Exposure point concentrations
and exposure factors that reflect site-specific conditions will be estimated
for each complete exposure pathway.

Appropriate toxicity criteria will be selected in the toxicity assessment task
to quantify carcinogenic and non-carcinogenic risks associated with -
chemicals of potential concern.

~ The results of the exposure assessment and toxicity assessment will be
combined in the risk characterization task to obtain quantitative estimates .
of potential cancer and non-cancer risks.

An uncertainty analysis will be performed to determine how different .
sources of uncertainty affect the risk characterization results.

Exposure Assessment o o
- The objectives of the exposure assessment task are to:

e Develop appropriate exposure‘units considering the nature, extent, *
and distribution of contamination and the reasonably likely future land
and water uses in the locality of the facility
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» |dentify contaminants of potential concern for each media of concern

4 » Develop exposure scenarios based on current and reasonably llkely
‘ land uses, site features, and potential receptors

o Identify appropriate exposure factors for all complete exposure
pathways

The Preliminary Conceptual Site Model section discussed current land
use; local geology, hydrogeology and hydrology; and contaminant
sources, transport, and fate. Based on the preliminary conceptual model,
potential human exposure pathways, exposure routes, and receptors
were identified (see Figure 4). This preliminary conceptual site model will
be updated throughout each phase of the RI. It will ultimately provide the
framework for identifying complete exposure pathways. For an exposure
-~ pathway to be complete, there must be an identified source of a chemical
or chemicals of potential concern, a release and a transport mechanism
from the source, and a receptor or receptors who can come into contact
with the contaminants of potential concern (COPCs). :

Exposure point concentrations will be developed for each environmental
media that a receptor or receptors may contact during the exposure
period. Exposure point concentrations will be derived based on Site
sampling results or through the use of fate and transport modeling. When
‘basing exposure point concentrations on Site sampling data, one-half the
detection limit will be used for analytical results where the chemlcal
concentration is reported as “not detected.”

[ DEQ guidance requires that exposure pomt concentrations be developed
.; for each COPC in each media at the point of potential contact by a
specified receptor. The 90 percent upper confidence limit (UCL) on the
arithmetic mean of the environmental concentrations for a COPC will be.
used to develop an exposure point concentrations. In cases where it can
be demonstrated that the environmental concentrations for a particular
COPC are not normally distributed, the environmental concentrations will
be transformed to log normal values before calculating the 90 percent
UCL. If the 90 percent UCL exceeds the maximum concentration
detected in an environmental medium, the maxlmum concentration will be
used.

Central teridency estimates (CTE) and réasonable maximum estimates
(RME) of exposure will be made using standard, default exposure factors
in EPA and DEQ gu:dance

Toxicity Assessment

Standard human health risk assessment toxicity databases Will be used to
derive-health-based toxicity cntena Sources of toxicity criteria will
lnclude

. EPA’s Integrated RISK Information System (IRIS)
e EPA's Health Effects Assessment Summary Table (HEAST)
‘ . e EPA-NCEA Superfund Health Risk Technical Support Center
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o ASTDR minimal risk levels (MRLs) B | -

Toxicity'assessments will be performed for two classes of chemicals: /:%

carcinogens and non-carcinogens. Reference doses (RfDs) will be used
to quantify the toxicity of non-carcinogens. Cancer slope factors will be
used to quantify the toxicity of carcinogens.

Risk Charactenzatlon

Risk characterization combnnes the exposure assessment and toxmty
assessment results to obtain a quantitative estimate of human health risk.
A hazard index (HI) approach will be used to quantify the risk for non-
carcinogens. The calculation of a hazard index involves the calculation of

‘a hazard quotient (HQ) for each chemical of potential concern and then

summing the chemical-specific HQ's to obtain a Hl. The HQ for a
particular chemical will be computed as follows::

Hazard Quotient = /RfD

where:
| = Chemical intake in mg/kg-day - .
RfD = Reference dose in mg/kg-day

The acceptable risk threshold for a non-carcinogen is HQ drHl less than
1.0. '

The excess lifetime cancer risk for carcinogenic chemicals will be : , /\‘\%
computed as follows: - I

- Risk=1x SF

‘where:

| = Chemical intake in mg/kg-day
SF = Cancer slope factor in (mg/kg-day)™

* The calculated cancer risks for each chemical will be added together for a
.. given exposure pathway to obtain an estimate of the total cancer risk for
that exposure pathway. The overall cancer risk will be computed by

adding the mdlvndual exposure pathway cancer risks.

The acceptable risk thresholds for carcinogens are Iess than 1 x 10°
excess lifetime cancer risk for individual carcinogens and less than 1 x 10°
% excess lifetime cancer risk for multiple carcinogens.

Uncertamty Analysis

01/28/00

Uncertainty is inherent in any human health risk assessment. General
sources of uncertainty include: the collection and laboratory analysis of
environmental samples, exposure factors and scenarios, toxicity criteria,
and risk characterization. Each of these sources of uncertainty will be
evaluated on a qualitative basis. The general magnitude of the impact of
each source of uncertainty will be included in the human health risk
assessment, along with a general assessment of whether each source of

g
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uncertainty contributes to an over- or under-estimate of the risk. The
uncertainty analysis will put the quantitative risk estimates in context.

Ecological Risk Assessment

The proposed ecological health risk assessment will quantitatively
evaluate the complete exposure pathways identified in the conceptual site .
model. Figure 5 presents a preliminary conceptual site model that
includes potential ecological exposure pathways and receptors. A
deterministic ecological health risk assessment will be performed for both
existing and reasonably likely future exposure scenarios.

~ The terrestrial portion of the ecological risk assessment will use a tiered

" approach, starting with the completion of a Level | Scoping Assessment
performed in accordance with DEQ’s “Guidance for Ecological Risk
Assessment,” dated April, 1998. A preliminary determination of the
locality of the facility with respect to terrestrial receptors and of the
presence or absence of terrestrial threatened or endangered species will
be made as part of the Level | Scoping Assessment. The results of the
Level | assessment will be used to determine the need, if any, for a Level
Il assessment. Prior to initiating a Level Il assessment for terrestrial
receptors, the proposed approach to assessing terrestrial ecological risks
will be described in a risk assessment work plan that will be submitted to
DEQ for review and approval

: "~ The aquatic portlon of the ecologncal nsk assessment will be performed in
. ) general accordance with the PHSMP. Sediment toxicity to the benthic
* - community will be evaluated based on the bioassays performed during

the 1998 Portland Shipyard Sediment Invest|gat|on (Striplin, 1998). Risks
associated with bioaccumulative contaminants will also be evaluated.
Because DEQ is in the process of developing the specific procedures and
methods for evaluating the risks posed by bioaccumulative contaminants,
the proposed approach to assessing aquatic ecological risks will be
described in a risk assessment work plan that will be submitted to DEQ
for rewew and approval

| 1
. g
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%

The purpose of an FS is to develop and evaluate a range of remedial
alternatives for a site. Typically, this range includes a no action
alternative that evaluates baseline conditions; an alternative utilizing
engineering and institutional controls; a treatment-based alternative; an

" alternative utilizing excavation and offsite disposal; and one or more
- alternative(s) utilizing any combination of the preceding alternatives.

In accordance with DEQ’s “Final, Guidance for Conducting Feasibility
Studies,” dated July 1, 1998, for each remedial action, the FS must

-~ evaluate:

o The protectiveness of the alternative based upon the standards set
forth in OAR 340-122-040 :

"o The feasibility of the alternative based upon balancing of the remedy

selection factors which include effectiveness; long-term reliability,
implementability, implementation risk, and cost effectiveness

o The extent to which the remedial actlon alternative treats hot spots of
contamination

" Any remedial action that is selected or approved by DEQ s Director must

be protective, provide a balance of the remedy selection factors, and treat

i
hot spots of contamination to the extent feasible. A

~ A'single FS will be prepared for the Site. The FS may address the Site as

two ope‘rable units: an up_land operable unit and a sediment operable unit.

Development of Remedlal Action Alternatlves
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The development of remedlal action alternatlves will involve the
identification of Remedial Action Objectives (RAOs) and general
response actions; the identification and screening of remedial action
technologies; and the assembly of remedial action alternatives. The
development of remedial alternatives will be conducted in accordance

- with EPA’s “Guidance for Conducting Remedial Investigations and

Feasibility Studies Under CERCLA.”

RAOs are medium-specific goals for protecting human health and the
environment. The two primary criteria'th'at will be considered when
developing RAOs are:

e Remedial actions must achieve the standards for protectiveness
specified in OAR 340-122-040(2) .

+ Remedial actions must treat hot spots of contamination to the extent
feasible based on the remedy selection factors

Based on site-specific RAOs, protective preliminary remediation goals : - )
(PRGs) and hot spot threshold levels will be calculated. '
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General response actions are broad categories of actions that will satisfy
the RAOs. As was discussed above, the FS will consider a range of
‘ general response actions, including: no action, engineering and/or

institutional controls, treatment, removal and offsite disposal without
_treatment, and any combination of the above.

Once the general response actions have been identified, potential
remedial technologies will be identified and screened. EPA provides a
number of guidance documents and electronic information sources that
will be used to identify remedial technologies. The remedial technologies
will be screened against the remedy selection balancing factors to identify
those technologies that should be eliminated from further consideration.

The final step in the development of remedial alternative process is to
_assemble the remedial technologies into site-specific remedial
alternatives.

Evaluation of Remedial Action Alternatives

Each of the site-specific remedial alternatives will be-evaluated against
the three requirements listed above.

The protectiveness of each alternative will be based on an assessment of
residual risk in accordance with OAR 340-122-084(4). This assessment
shall include;

. * A guantitative assessment of the risk resulting from concentrations of
‘* ' untreated waste or treatment residuals remaining at the facility

* A gqualitative or quantitative assessment of the adequacy and
reliability of any institutional or engineering controls

* A demonstration that acceptable risk levels would be attained within
the locality of the facility

The preference for treatment of hot spots will be evaluated first by
identifying hot spots in accordance with DEQ’s “Final, Guidance for the
Identification of Hot Spots,” dated April 23, 1998. Once hot spots are
identified, the feasibility of treating them to the extent feasible will be
evaluated based on the five remedy selection factors: effectiveness, long-
term reliability, implementability, implementation risk, and reasonableness
of cost.

~ Finally, the balancing of remedy selection factors will be evaluated. This
evaluation will be performed on the remedial a|ternat|ves both on an
mdnvudual and comparatlve basis.

- Recommendation of the Remedlal Action

The FS will recommend a remedlal actlon alternatlve from those
developed and evaluated in the FS. The following items will be
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addressed: periodic reviews, permit exemptlons for onsnte activities, and ~
desngnatlon of points of compliance. . ) /“"\
3
s
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TABLE 1

Summary of Soil Sampling Conducted in 1998 in Support

of the Proposed PSY Sale

PSY Area Number of Sample Intervals Analytical Parameters
Soil ‘
Sampling
Locations
Channel Avenue Fabrication Site .5 0 -2 feet " TPH, PCBs, metals,' organic
solvent scan
16 — 18 feet or 20 - 22 feet
Main Parking Lot 2 0 -2 feet TPH, PCBs, metals
16 — 18 feet -
BWTP 1 0 -2 feet TPH, PCBs, metais
- 14 - 16 feet
Paint Shed/Blast Booth/Berth 313 5 0 -2 feet TPH, PCBs, metals
16 — 18 feet
Substation 3 1 0 - 3 feet TPH, PCBs, metals
16 — 18 feet
Buildings 43, 50, 80 Area (Steam 1 0 -2 feet TPH, PCB, metals
Cleaning Basin)
16 — 18 feet
Building 10 and Grit Silo Area 1 0 -2 feet TPH, PCBs, metals, organic
solvent scan :
16 — 18 feet
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TABLE 2 _
Soil Sample Collection Data—Main Parking Lot

“

A

Boring Sample
No. Interval Soil Description Analytical Parameters
1 " | 0to 24 inches 0 to 6 inches: Gravel TPH, PCB, metals
: 6 to 24 inches: Fine red/brown sand
1610 18 feet Fine red/brown sand TPH, PCB, metals
{Groundwater at 17 feet)
7 0 to 24 inches 0 to 3 inches: Asphalt TPH, PCB, metals
3 to 24 inches: Fine brown sand
16 to 18 feet Fine brown sand TPH, PCB, metals
o (Groundwater at 17.5 feet)

01/24/00 DRAFT
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TABLE 3

Analytical Data Results—Main Parking Lot (Detected Constituents Only)

Reporting Limit Sample Results
Boring No. Sample Interval ' Detection Limit {(mg/kg)* {mg/kg)*
Detected Analyte {mg/kg)* :
1 | Oto24inches Arsenic 0.250 0.500 271
i ’ Barium 0.0545 5.00 81.3
Chromium 0.0470 0.500 12,5
Lead 0.320 5.00 11.6
16 to 18 feet Arsenic 0.250 0.500 1.60
Barium 0.0545 5.00 84.1
] ~ Chromium 0.0470 0.500 10.5
7 0 to 24 inches Arsenic 0.250 0.500 245
. Barium ) 0.0545 5.00 158
Chromium 0.0470- 0.500 13.6
Lead 0.320 5.00 7.00
Heavy oil range 13.0° 100' 451!
hydrocarbons
16 to 18 feet Arsenic 0.250 0.500 1.67
Barium 0.545 5.00 76.7
Chromium 0.0940 1.00 9.44

““All weights are mg/kg dry unless noted otherwise.

'mg/kg, not reported as “dry”
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TABLE 4

Soil Sample Collection Data—Building 10 and Grit Silo Area

Boring Sample : .
No. Interval Soil Description Analytical Parameters
16 0 to 24 inches 0 to 6 inches: Asphatt TPH, PCB, metals, soivent scan
6 to 24 inches: Fine red/brown sand
16to 18 feet . | Fine red/brown sand (moist) TPH, PCB, metals, solvent scan
(Groundwater: none at 18 feet)

01/24/00 DRAFT
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Boring No. Sample Interval Detected Analyte Detection Limit Reporting Limit Sample Results
- (mg/kg) (ma/kg) (mgkg)
16 0 to 24 inches Arsenic 0.250 0.500 267
Barium 0.0545 5.00 120
" Chromium 0.0940 1.00 135
16 to 18 feet Arsenic 0.250 O.SOQ 1.88
Barium 0.0545 5.00 87.8
0.0940 1.00 102 -

Chromium
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TABLE 6

Summary of Previous Sediment Investigations Conducted at or Near the PSY

No. of Buik

No. of Biological

Investigation Year Analytical
~ Chemistry Parameters Sampling Locations
Sampling ‘ .
Locations
Port Post-Dredge 1992 (Dry Dock 4) 8 (surface) Metals, bulk butyltins, None
Sampling for Dry ABNSs, pesticides,
Docks 3 and 4 1994 (Dry Dock 3) 6 (surface) and PCBs
Corps of Engineers 1997 14 (surface)* Metals, ABNs, " None
Channel Deepening pesticides, and PCBs ’
Project 11 (cores)* :
EPA/DEQ Porfland 1997 73 (surface)" Metals, ABNs, None
Harbor Site ~ pesticides, PCBs,
Assessment 21 (cores)” " bulk organotins,
porewater organotins,
and titanium
Cascade General 1997 and 1998 18 (surface) Metals, semi-volatile 5 amphipod
Independent organic compounds, bioassays
Sediment 2 (cores) PCBs, and bulk
Investigation tributyltin and a benthic
community survey
Port and Cascade 1998 52 (surface) Metals, PCBs, 52 Micotox,
General PSY volatile organic amphipod, and
Sediment 23 (cores) compounds, | chironomid bioassays
Investigation semivolatile organic
compounds,

pesticides, and bulk
and porewater
tributyltin

“Number of locations in the vicinity of the PSY

01/24/00 DRAFT

BRIDGEWATER GROUP, INC.



REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

TABLE7

Historic Maintenance Dredging Activities at the PSY

Year Dredged Area Volume of Dredged Material (CY)
1961 ‘Dry Dock 1 4,000°
1962 Dry Dock 3 (Berth C) 400°
Berths 306 — 308 3,000°
1977 Dry Dock 4 34,000°
1981 Dry Dock 3 - 7,000°
1985 Berths 301 - 305 23,667
- Berth 315 | 153,000
1986 Berths 306-308 1,200
1992 Dry Dock 4 78,000
Dry Dock 1. 17,000
1994 Dry Dock 3 21,000

?In-situ volume estimated based on the difference between pre-dredging and post-dredging river bottom elevations.

® Construction-related dredging, rather than maintenance dredging.
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. Summary of Upland Remedial Actions Conducted at the PSY

PSY Area Remedial Action - Year Amount of Soil
Removal
Channel Avenue - Removal of sweepings/sand containing cadmium ‘ 1993 60 CY
Fabrication Site
BWTP Removal of soil containing TPH and PCBs 1993/1994 90 CY
Central Utility Building Soil removal around heating oil UST 1998 16 CY*
Building 9 UST removal 1989 30CY
Building 10 (ce_r_jtral bay) UST removal 1989 12CY
o Removal of PCBs from floor 1992 NA
Building 50 Removal of soil containing oil, diesel and Stoddard 1992 61 CY
. . solvent B
Building 58 UST removal 1989 228 CY
Berth 305 UST removal 1989 190 CY

Does not include soil removed in 1994

- CY = cubic yards
UD = undocumented
NA = nat applicable
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\ TABLE 9
‘ : Chemicals of Interest (COls) for Upland Sources
_ ‘ Chemicals of Interest
Source Type Source Metals VOCs TPH PAHs | PCBs
Principal
Paint Shed/Blast Booth s Vs v v
BWTP v v v v v
N. Channel Fabrication v v v v e
Site
| Building 43, 50, 80 Area v v v v
- { (Steam Cleaning Basin)
A '—Suspected
Building 73 ' v | v N e
Building 4 : 7 7 v
Electrical Substations v v
Old Boiler v v v
Former Hazardous Waste v v 4 v
Storage Area
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TABLE 10

Soit Sample Analytical Results — Tank 10 and Pipe Area Samples (Hahn and Associates, 1993)

Date Sample Number Depth (in feet bgs) |- TPH Concentration PCB Concentration
. (mg/kg)' (mg/kg)®
12/3/92 " - +2223-921202-20 2.0 " 480 NA
12/3/92 2223-921202-21 30 300 NA
3/5/93 2223-330305-26 45 <20 <0.1 <0.2
3/5/93 2223-930305-27 5.5 <20 NA
3/17/93 2223-930305-28 55 <20 NA
12/3/92 - . 1-2192-92123 (09) 20 <20 NA
2/22/93 2223—932202-2_3 (13) 4.0 L 98 NA
2/22/93 2223-932202-24 (14) 2.0 53 NA

bgs = below ground surface

' EPA Method 418.1

? EPA Method 8080, 3350

~ 01/24/00 DRAFT

 BRIDGEWATER GROUP, INC.



REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

TABLE 11
; Summary of Analytical Results for Soils, Level It Environmental Assessment, Portland Ship Yard, Ballast Water
‘ Treatment Plant (Hahn and Associates, 1994)
Date Sample Number Depth (in feet bgs) TPH Concentration PCB Concentration
' (mg/kg)' (mg/kg)*
8/2/93 930802-01 15 . 300 <0.1-<0.2
- 8/2/93 . 930802-02 1.5 220 <0.1-<0.2
8/2/93 930802-03 40 - : <20 . _ <0.1-<0.2
8/2/93 930802-04 15 <20 <0.1-<0.2
8/2/93 930802-05 15 <20 <0.1-<0.2
- 8/2/93 - 930802-06 40 <20 <0.1-<0.2
8/2/93 930802-07 1.5 - 73 <0.1-<0.2
. 8/2/93 930802-08 1.5 170 <0.1-<0.2
8/2/93 930802-09 3.0 <20 - <0.1-<0.2
8/2/93 930802-10 15 500 <0.1-<0.2
8/10/93 930810-06 1.5 430 0.24
8/10/93 930810-08 15 440 0.4
8/10/93 930810-09 1.5 130 NA
8/10/93 930810-10 4.0 26 _ NA
. e 8/20/93 930820-01 15 240 , NA
8/20/93 930820-02 1.5 270 NA
8/20/93 930820-04 1.5 360 NA
977/93 930907-02 1.5 100 0.23
9/7/93 930907-03 1.5 ND NA
9/7/93 930907-04 15 ND ' NA
9/7/93 930907-05 1.5 81 NA
9/7/93 930907-06 1.5 ND <0.1-<0.2
9/7193 ~ 930907-07 1.5 310 : NA
9/7/93 . 930907-10 1.5 300 : NA
9/22/93 930922-04 2.0 750 ' 1.4
9/22/93 - 93092205 20 850 3.1
9/22/93 930922-06 25 1,100 2.8
922/93 930922-07 2.0 230 <25-<50
9/29/93 930929-01 35 52 NA

NA = not analyzed

bgs = below ground surface
' EPA Method 418.1

? EPA Method 8080, 3350
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TABLE12 . ' | ' ' | /3'

Soil Sample Collection Data—Tank Farm/Ballast Water Treatment Plant Area

Boring Sample Intervall . .
No.. ’ _ Soil Description Analytical Parameters

9 Oto24inches | Oto 6 inches: Asphatt TPH, PCB, metals
6 to 24 inches: Fine brown sand )

14to 16 feet . | Fine brown sand (moist) "TPH, PCB, metals
) (Groundwater: none at 16 feet)
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TABLE 13

Analytical Data Results—Tank Farm/Ballast Water Treatment Plant Area (Detected Constituents Only)

Reporting Limit { Sample Results
Sample Interval Detected Analyte Detection Limit {(mg/kg)* {mg/kg)*
Boring No. : (ma/kg)* .
9 0 to 24 inches. Aroclor 1260 ©0.00021 0.050 © 0.0513
Arsenic 0.250 0.500 1.97
Barium 0.0545 . 5.00 89.5
Chromium .0.0940 1.00 - 9.88
- Lead 0.320 5.00 9.14
Heavy oil range 13.0' 100! 5697
_ hydrocarbons L
1714-to 16 feet Aroclor 1260 0.00021 0.050 0.437
Arsenic 0.250 0.500 4.05
Barium 0.0545 5.00 144
Chromium 0.0940 1.00 60.8
Lead 0.320 '5.00 57.0
Mercury 0.0161 0.100 0.648
Selenium 0.303 0.500 . 0.575
Heavy oil range 100t 1,030"

hydrocarbons

13.0

*All weights are mg/kg dry unless n
"mg/kg, not reported as “dry”
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TABLE 14

Soil Sample Collection Data-N. Channel Avenué Fabrication Site

Boring Sample o
No. interval Soil Description Analytical Parameters
2 0 to 24 inches: 0 to 8 inches: Gravel TPH, PCB, metals, organic solvent scan
8 to 24 inches: Fine red/brown sand
20 to 22 feet _Fine red/brown sand TPH, PCB, metals, organic solvent scan
{Groundwater 21 feet bgs) ‘
3 0 to 24 inches 0 to 2 inches: Gravel - TPH, PCB, metals, organic solvent scan
2 to 24 inches: Fine red/brown sand
16 to 18 feet 16 to 17 feet: Fine gray sand TPH, PCB, metals, organic solvent scan
- 17 to 18 feet: Gray silty clay :
(Groundwater: 18 feet)
4 0to 24 inches 0 to 4 inches: Gravel TPH, PCB, metals
4 to 24 inches: Fine red/brown sand
16 to 18 feet 16 to 17 feet: Fine brown sand TPH, vPCB, metals
17 to 17.5 feet: Gray silt ’
17.5 to 18 feet: Red sand
(Groundwater: 17.5 feet)
5 0to 24 inches 0 to 2 inches: Gravel fill TPH, PCB, metals
2 10 24 inches: Fine gray sand ) - o
16 to 18 feet Fine gray sand (moist) TPH, PCB, metals .
6 0 to 24 inches 0 to 14 inches: Gravel

14 to 24 inches: Fine brown sand

TPH, PCB, metals /\}

16 to 18 feet

16 to 17.5-feet: Fine gray sand
17.5 to 18 feet: Gray silt (moist)

TPH, PCB, metals
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TABLE 15

Analytical Data Results-N. Channel Avenue Fabrication Site (Detectéd Constituents Only)

. Reporting Limit Sample Results
Sample Detected Detection Limit {mg/kg)* {mg’kg)*
Boring No. Interval Analyte (mg/kg)*
) 2 0 to 24 inches Arsenic 0.250 0.500 ©2.19
Barium 0.0545 5.00 104
Chromium 0.0470 0.500 13.3
Lead 0.320 5.00 12.6
Heavy oil range 13.0' 100" 146"
hydrocarbons
20 to 22 feet Arsenic 0.250 ©0.500 273
- Barium 0.0545 5.00 87.6
Chromium 0.0470 0.500 10.5
3 Oto 24 inches | Methylene chloride 0.019 1.00 .21
' Arsenic 0.250 0.500 244
Barium 0.0545 5.00 114
Chromium 0.0470 0.500 12.6
Lead 0.320 5.00 10.6
Heavy oil range 650" 2,500' 3,010'
hydrocarbons
16 to 18 feet Arsenic 0.250 ‘0.500 277
Barium . 0.0545 5.00 156
Chromium 0.0470 0.500 20.9
) Lead _ 0.320 5.00 119
4 O to 24 inches Aroclor 1260 0.00021 0.050 0.133
Arsenic 0.250 0.500 49.8
Barium 0.0545 5.00 172
Cadmium 0.0500 0.500 0.935
Chromium 0.0470 0.500 19.9
Lead 0.320 5.00 267
Heavy oil range 13.0 100" 2,360"
hydrocarbons
16 1o 18 feet Arsenic 0.250 0.500 3.02
Barium 0.0545 5.00 118
Chromium 0.0470 0.500 13.7
Lead 0.320 5.00 5.49
5 Oto24inches | Arsenic 0.250 0.500 2.59
Barium 0.0545 5.00 36.8
Chromium 0.0470 0.500 6.39
16 to 18 feet Arsenic 0.250 0.500 2.14
Barium 0.0545 5.00 93.5
‘ Chromium 0.0470 0.500 12.3
6 0 to 24 inches Arsenic 0.250 0.500 2.41
Barium 0.0545 5.00 131
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TABLE 15

Analytical Data Results-N. Channel Avenue Fabrication Site (Detected Constituents Only)

Reportihg Limit

Sample Results

: Sample Detected Detection Limit (mg/kg)* {mg/kg)”
Boring No. Interval Analyte {mg/kg)* -
Chromium 0.0470 . '0:500 131
Lead 1 0.320 . 5.00 36.9
Heavy oil range 13.0' 100° 773!
. hydrocarbons
16 to 18 feet Arsenic 0.250 0.500 227
Barium 0.0545 5.00 143
Chromium 0.235 2.50 16.2
= Lead 0.320 5.00 594

*All weights are mg/kg dry unless noted otherwise.
*mg/kg, not reported as “dry”
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TABLE 16

Summary of Status of Removed and Active USTs and HOTSs at the PSY

Status UST Location Installation Date Size (gallons) Notes
Identification and Product
Number
R_epoved
1 Berth 307 5/66 '3,000 gasoline | Decommissioned
" (Crosby & October of 1987;
Overton) no contamination
- » found
2 (PSY-18) Berth 305 ~* 12,700 diesel NFA 7/92
5 (PSY-19) Southwest of ~* 500 diesel NFA 7/92
Building 10
B 6 Between 578 500 diesel NFA 7/92
Buildings 50 & 43
7 Between 5/76 1,000 diesel NFA 7/92
Buildings 50 & 43
8 Between 5/76 2,000 gasoline NFA 7/92
Buildings 50 & 43
9 East of Building 5/61 10,000 fuel oil Conditional NFA
58 7192, .
’ groundwater
monitoring
occurred; site
closed
10 (PSY-17) East of Building -~* 250 diesel Groundwater
58 monitoring
occurred, site
closed
11 South of Building 5/66 1,000 gasoline NFA 7/92
64 .
14 North of Building 5/78 1,200 glycol Decommissioned
73 March of 1992; -
no contamination
" found
17 North of Building =* 300 diese! No contamination
4 found
Active
12 Central Utility -* 20,000 heating Passed leak test
Building oil in concrete in 1998
vault
13 Central Utility =* 20,000 heating Passed leak test
Building oil in concrete in 1998
vault
15 (PSY-1A) Card Lock 6/89 6,000 fiberglass Double-walled;
gasoline interstitial leak
detection system
16 (PSY-2A) Card Lock 6/89 6,000 fiberglass Double-walled;
diesel interstitial leak

detection system

 Additional Port file review required to determine installation dates
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A

TABLE 17 ‘ .
Summary of Analytical Results for Soil, Subsurface Investigation Between Buildings 58 and 64 (Hahn and Associates,
1991) .
_Analytical Results
"TPHby | Hydrocarbon Identification (HCID)
) : Method
Boring/Well Sample Depth (feet Date 418.1 Concentration Carbon Range
Number Number bgs) {mg/kg) (mg/kg)
B-1 B13 155 1/9/91 6 NA NA
B-1 B14 20.5 1/9/91 20 NA NA
B-2 B23 18.0 1/9/91 <5 NA NA
B-2 B24 23.0 1/9191 <5 ‘NA NA
B-3 B32 15.5 1710191 2,800 1,300 C9-C24 (diesel)
1,500 C24-C36 (oil)
B-3. B33 18.0 1/10/91 <5 NA NA
B-3 B34 20.5 1110191 <5 NA NA
B-3 B35 23.0 1/10/91 <5 " NA NA
B-4 B42 13.0 1/10/91 48,000 21,000 C9-C24 (diesel)
27,000 C24-C36 (oil)
B-4 B44 18.0 1/10/91 .5 NA NA
B4 B45 225 1/10/91 <5 NA NA
MW-1 M12 15.5 1/8/91 . 10 ‘NA NA
Mw-1 M13 20.5 1/8/91 <5 NA NA
MW-2 M22 . 205 1/8/91 <5 NA NA
MW-3  M32 15.5 1/9/91 6 NA NA
MW-3 M33 205 1/9/91 <5 NA | NA

bgs = below ground surface

01/24/00 DRAFT -
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TABLE 18
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REMEDIAL INVESTIGATION/FEASIBILTY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

s Soil Sample Collection Data—Paint Shed and Blast Booth Area

Boring Sample
No. - Interval Soil Description Analytical Parameters
8 0 to 24 inches 0 to 6 inches: Asphalt TPH, PCB, metals
6 to 8 inches: Gravel
8 to 24 inches: Fine red/brown sand
16 to 18 feet Fine red/brown sand TPH, PCB, metals
(Groundwater: 17 feet)
10 0 to 24 inches 0 to 6 inches: Asphalt TPH, PCB, metals
6 to 17 inches: Gravel
1 to 3 feet: Fine red/brown sand
16 to 18 feet 16 to 17 feet: Fine red/brown sand TPH, PCB, metals
17 to 18 feet: Gray clay (moist and very plastic) o
- L (Groundwater: 18 feet)
11 0 to 24 inches 0 to 6 inches: Asphalt - TPH, PCB, metals
6 to 20 inches: Fine red/brown sand
20 to 22 inches: Gray clay
22 to 24 inches: Fine red/brown sand
16 to 18 feet Fine red/brown sand TPH, PCB, metals
(Groundwater at 18 feet) )
12 Oto24inches | Oto 6inches: Asphal “TPH, PCB, metals, organic solvent
6 to 24 inches: Fine brown sand scan
16 to 18 feet Fine brown sand (moist) TPH, PCB, metals, organic solvent
(Groundwater: none at 18 feet) scan .
13 0 to 24 inches 0 to 6 inches: Asphalt TPH, PCB, metals
6 to 24 inches: Fine brown sand ‘
16 to 18 feet Fine red/brown sand (moist) TPH, PCB, metals
. (Groundwater: none at 18 feet)
01/24/00 DRAFT BRIDGEWATER GROUP, INC. .
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REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

TABLE 19

Analytical Data Results—Paint Shed and Blast Booth Area (Detected Constituents Only)

) Reporting Limit Sample Results
Sample Interval Detected Analyte Detection Limit - {mg/kg)* {mg/kg)*
Boring No. {mg/kg)* -
8 0 to 24 inches Arsenic 0.250 0.500 2.13
Barium 0.0545 5.00 88.3
Chromium 0.03940 1.00 119
16 to 18 feet Arsenic 0.250 0.500 2.52
Barium 0.0545 5.00 94.2
-Chromium 0.0940 1.00 124
10 0to 24 inches Arsenic 0.250 0.500 3.46
' Barium 0.0545 5.00 254
Chromium . 0.0840 1.00 209
Lead 0.320 5.00 7.14
Heavy oil range 13.0 100! 644!
hydrocarbons )
Selenium 0.303 0.500 0.775
16 to 18 feet Arsenic 0.250 0.500 3.60
Barium 0.0545 5.00 217
Chromium 0.0940 - 1.00 253
] Lead 0.320 . 5.00 967
1 0 to 24 inches Arsenic 0.250 0.500 3.65
Barium 0.0545 5.00 187
Chromium 0.0940 1.00 251
Lead 0.320 5.00 8.99
Heavy oil range 13.0' 100' 365'
hydrocarbons
Selenium 0.303 0.500 0.715
16 to 18 feet Arsenic 0.250 0.500 2.48
Barium 0.0545 5.00 163
Chromium 0.0940 1.00 159
12 0 to 24 inches Arsenic 0.250 0.500 2,92
Barium 0.0545 5.00 130
Chromium 0.0940 1.00 15.9
Lead 0.320 5.00 5.66
Heavy oil range 13.0' 100" 180'
hydrocarbons .
16 to 18 feet Methylene chloride 0.019 1.00 1.05
Arsenic 0.250 0.500 219
Barium 0.0545 5.00 109
Chromium 0.0940 1.00 13.9
13 0 to 24 inches Arsenic 0.250 0.500 ° '3.67
Barium 0.0545 0.500 152
Chromium 0.0940 1.00 14.8
Lead 0.320 5.00 6.47
Heavy oil range 13.0 100’ 198!
hydrocarbons
16 to 18 feet Arsenic 0.250 0.500 2,14

01/24/00 DRAFT
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REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

TABLE 19

Analytical Data Results—Paint Shed and Blast Booth Area (Detected Constituents Only)

Sample Results

Reporting Limit
Sample Interval Detected Analyte Detection Limit (mg/kg)* {mg/kg)*
" Boring No. (mg/kg)* : -
Barium 0.0545 5.00 88.8
Chromium 0.0940 - 1.00 106

*All weights are mg/kg dry unless noted otherwise.
"mag/kg, not reported as “dry”

01/24/00 DRAFT

'BRIDGEWATER GROUP, INC.




REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

TABLE 20

Soil Sample Collection Data—Buildings 43, 50, 80 Area

Boring Sample :
No. interval Soil Description Analytical Parameters
14 0 to 24 inches 0 to.6 inches: Asphalt TPH, PCB, metals
6 to 24 inches: Fine red/brown sand
16 to 18 feet Fine red/brown sand (moist) TPH, PCB, metals
(Groundwater: none at 18 feet)
01/24/00 DRAFT

BRIDGEWATER GRrour, INC.
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REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

Analytical Data Results—Buildings 43, 50, 80 Area {Detected Constituents Only)

} . Reporting Limit Sample Results
Sample interval ) v Detection Limit {mg/kg)* {mg/kg)*
Boring No. Detected Analyte {(mg/kg)*
14 0 to 24 inches Arsenic 0.250 0.500 2.85
Barium 0.0545 5.00 117
Chromium 0.0940 1.00 13.7
Lead 0.320 5.00 14.6
Heavy oil range " 130" 100! 558"
1. hydrocarbons .

16 to 18 feet Arsenic 0.259 0.500 202
Barium 0.0545 5.00 86.0
Chromium 0.0940 1.00 117

'AII weights are mg/kg dry uniess noted otherW|se
"mg/kg, not reported as “dry”

01/24/00 DRAFT

BRIDGEWATER GROUP, INC. .




REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

TABLE 22

Location, Construction Date, Current PCB Content, and Condition of PSY Substations

Number and

Substation Location Construction PCB Content of Site Condition
Date Type of Existing | Insulating Fluid "
- Transformers in Existing
‘Transformers
1 South of Building ~1950 3 transformers: No PCBs as of Asphalt paved
60 1500 Kva, 1000 1992 and fenced
i KVa & 1000 KVa :
RTEMP
2 Inside northwest ~1852 (same None No PCBs as of Inside building
comer of Building .| time as Building 1992
60 60)
3 Head of Dry Between 1961 2 transformers: No PCBs as of Asphait paved
Dock 1- and 1967 1500 Kva & 1000 1992 and fenced,
KVa silicon (non- steel-beam
PCB) structure with
corrugated metal
siding and roof
4 East of Building 1 transformer: No PCBs as of Steel-beam
43 1000 KVa silicon 1985 structure with
(non-PCB) corrugated metal
siding and roof;
paved floor
5 Berth 304 west of 1989 2 transformers: Retrofitted with Asphalt-paved
’ the oxygen 1500 Kva & 1000 non-PCB with transformers
storage area KVa silicon (non- equipment in ~ and breakers
’ PCB) early 1990s housed in metal
cabinet
6 Bérth 305 west of 1988 2 transformers: Retrofitted with Asphalt-paved
Building 6 1500 Kva & 1000 non-PCB with transformers
KVa RTEMP equipment in and breakers
{non-PCB) early 1990s housed in metal
‘ cabinet
7 Between Berths ~1979 (same as 1 transformer: No PCBs as of Paved
312 and 313 berth 750 KVa oil (no 1992
construction) PCB data) .
8 Between Berths ~1979 (same as 1 transformer: No PCBs as of Paved
313 and 314 berth 2000 KVa 1992
construction) RTEMP (non-
PCB)

01/24/00 DRAFT
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TABLE 23
Soil Sample Collection Data—Substation 3 Area

‘Boring Sample Interval ) '
No. : Soil Description

Analytical Parameters

15 0 to 36 inches 0 to 8 inches: Asphalt

) 8 to 12 inches: Gravel |
12 to 24 inches; Fine red sand
24 to 36 inches: Fine gray sand

TPH, PCB, metals

16 to 18 feet Coarse brown sand (mdist)
(Groundwater: none at 18 feet)

TPH, PCB, metals

01/24/00 DRAFT
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TABLE 24

Analytical Data Results—Substation 3 Area (Detected Constituents Only)

Boring No. Sample Interval Detected Analyte Detection Limit Reporting Limit Sample Results
. Lo (mg/kg) (mg/kg) (mg/kg)

15 0 to 36 inches Arsenic 0.250 0.500 1.57
Barium 0.0545 5.00 55.6

Chromium 0.0840 1.00 8.10
Lead 0.320 5.00 18.1

16 to 18 feet Arsenic 0.250 0.500 1.19
- Barium 0.0545 5.00 77.3

Chromium 0.0940 1.00 7.51

01/24/00 DRAFT *
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TABLE 25
Phase | Rl Field Program Summary

Number of

" Area of Investigation Initial Number |Initial Number| Numberof |Tentative Number

: Push Probe of Near- of Subsurface | Screening-Level| of Groundwater

Borings with| Surface Soil |Soil Samples '| Groundwater Mopnitoring Wells

Soil Samples| Samples ' (0- . Sample .
2 feet bgs) Locations

Ballast Water Treatment Plant (BWTP) 12 12 12 12 4
N. Channel Fabrication Site 15 15 3 3 -
Building 73 (surface preparation and painting area) 3 3 - 3 1
Building 4 5 2 3 5 -
Paint Shed/Blast Booth Area 5 5 - 5 1
Building 43, 50, 80 Area (Steam Cleaning Basin) 5 5 1 2 -
Electrical Substations : - 36 . . z
Old Boiler Area 1 1 1 1 1
‘IFormer Hazardous Waste Storage Area 4 4 - 4 1
Totals 50 83 20 35 8

bgs = below ground surface

! Additional samples may be selected for analysis based on field screening indicators or initial analytical

resuits

01/24/00 DRAFT
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TABLE 26 . -
Proposed Phase |A Laboratory Analysis Summary Continued

Area of Investigation Investigative
i ’ Method

Number
Soil Borings

Sample Analytical Tentative Number of Soil Samples to be Analyzed

Matrix Parameters | Investigative Field QA/QC Samples
Samples . Duplicate | Trip Blank Equip. Blank

Matrix
Total

Building 43, 50, 80 Area (Steam Cleaning Push Probe
Basin) ’

Soil Metals 6 1

TPH-Dx
PAHs
VOCs

Groundwater Metals
PAHs
VOCs

Electrical Substations Hand Auger

36

Soil TPH 36 2
PCBs 36 2

Old Boiler Area Push Probe

Soil Metals
TPH
PAHs

Groundwater Metals
PAHs
VOCs

Former Hazardous Waste Storage Area Push Probe

Soil Metals
TPH
PAHs
PCBs
VOCs

Groundwater Metals
’ PAHs
VOCs

& aala NN s B e alann

e T B s ™ =y

N O O W W = e A a N

bgs = below ground surface

BTEX = benzene, toluene, ethylbenzene, and xylene
PAHs = polynuclear aromatic hydrocarbons

PCBs = polychlorinated biphenyls

01/24/00 DRAFT

QA/QC = quality assurance / quality control

TPH = total petroleum hydrocarbons by hydrocarbon identification (HCID) method
TPH-Dx = diesel and oil-range_ total petroleum hydrocarbons

VOCs = volatile organic compounds :

BRIDGEWATER GROUP, INC.
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TABLE 26

. Proposed Phase 1A Laboratory Analysis Summary

Area of investigation

Investigative
Method

Number
Soil Borings

Sample
Matrix

Analytical
Parameters

Tentative Number of Soil Samples to be Analyzed

Investigative
Samples

Field QA/QC Samples

Duplicate

Trip Blank

Equip. Blank

Matrix
Total

Ballast Water Treatment Plant (BWTP)

Push Probe

- 12

Soil

Metals
TPH
BTEX
PAHs
PCBs

24
24
12
12
12

2

26
26
13
13
13

12

Groundwater

Metals
BTEX
PAHs

12
12
12

14
15
14

N. Channel Fabricatiqn'Sit.e

Push Probe

15

Soil

Metals
TPH-Dx-
PAHs
PCBs

18

-
o«

20
20
10

-
(=]

Groundwater

Metals
PAHs
VOCs

= ek ] NN al A e ae N

Building 73

Push Probe

Soil

Metals
TPH
PAHs

~VOCs

Groundwater

Metals
PAHs
VOCs

Building 4

Push Probe

Sail

Metals
TPH
PAHs
VOCs

Groundwater

Metals-
PAHs
VOCs

Paint Shed/Blast Booth Area

Push Probe

Soil

Metals
TPH
PAHs

. VOCs

Groundwater

Metals
PAHs
VOCs

G o NN O OO O OO N O W W WWN WY Www o o

[EF QU G Y T G

@R N NW WSRO DN OW W WL N W WO O’

bgs = below ground surface

BTEX = benzene, toluene, ethylbenzene, and xylene

PAHs = polynuclear aromatic hydrocarbons
PCBs = polychlorinated biphenyls

~ 01/24/00 DRAFT

QA/QC = quality assurance / quality control
TPH = total petroleum hydrocarbons by hydrocarbon identification (HCID) mathod
TPH-Dx = diesel and oil-range total petroleum hydrocarbons
VOCs = volatile organic compounds

BRIDGEWATER GRoOUP, INC.




REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

TABLE 27

Proposed Phase IA Soil Sampling Program
Area Push Probe | Proposed Collect Tentative |Soil Sample| Tentative Soil Samples Selected for Analysis Analytical Parameters
Boring Boring |Groundwater| Number of Method (feet bgs) :
Numbers |Depths (feetf Sample Soil Samples
" bgs) to be
Analyzed
Ballast Water Treatment Plant B8-1 40"’ Yes 2 Continuous {2' & 23’ bgs (mean water table); dhes ] Metais, TPH
(BWTP) Soil Core based on field screening : Expanded List > : BTEX, PAHs, PCBs
B-2to B-12 28-327 Yes 22
N. Channel Fabrication Site . e
8-13 40’ Yes 2 Continuous |2 bgs; 5' bgs @ B-13, B-18, B-23; Others based [Metals, TPH-Dx
Soil Core on field screening and analytical results” Expanded Parameters *: PAHs, PCBs
B-14 to B-16 8 No 3 ' ‘
B-17 28-32° Yes 2
B-18 to B-20 8 No A 3
B-21 28-32° Yes 2
B-22 to B-24 8 No 3
B-25 to B-27 8 No 3
Building 73 B-28 40" Yes 1 Continuous |2 ' bgs; Others based on field screening and Metals, TPH, VOCs
Soil Core  |analytical results ’ Expanded List * : PAHs
B-29, B-30 28-32° Yes
Building 4 B-31 40 Yes 1 Continuous |2 ' bgs or below utility trench depth; Others based|Metals, TPH, VOCs
- Soil Core on field screening and analytical results Expanded List > : PAHs
B-32to B-35 28-327 Yes 4 .
Paint Shed/Blast Booth Area 8-36.to B40 28-32°¢ Yes 5 Continuous {2 ' bgs; Others based on field screening and - Metals, TPH
. Soil Core  |analytical results Expanded List * : PAHs, VOCs
Building 43, 50, 80 Area B-42 40° Yes 2 Continuous |2 bgs; 5' bgs @ B-41; Others based on field Metais, TPH-Dx, VOCs
(Steam Cleaning Basin) ’ Soil Core screening and analytical results Expanded List > : PAHs
B-43 to B-45 28-327 Yes
B-41, B-44 16 No 3
and B-45
Electrical Substations S-1to S-36 2 No 36 Hand Auger |1 ' bgs; Others based on field screening and - - |TPH, PCBs
or Push analytical results ’
Probe
Old Boiler Area B-46 28-32°¢ Yes 2 Continuous [2' & 23 bgs (mean water table); Others based. -[Metals, TPH
Soil Core  |on field screening Expanded List * : PAHs
Former Hazardous Waste Storage [B-47toB-50 | 28-32°¢ Yes 4 Continuous |2 ' bgs; Others based on field screening and - |Metals, TPH, VOCs
Area Soil Core  |analytical results Expanded List *: PAHs, PCBs

"bgs = below ground surface

BTEX = benzene, toluene, ethylbenzene, and

xylene '

! = For hydrogeologic characterization
2 = Borings will be installed.to a minimum of 28 feet bgs, but will be advanced deeper if necessary to collect a groundwater sample
3 = Approximately 1/2 of the samples will be analyzed for expanded parameters; samples will be selected based on the highest detected TPH concentratiohs - *

01/24/00 DRAFT

PAHs = polynuclear aromatic hydrocarbons
PCBs = polychlorinated biphenyis

TPH = total petroleum hydrocarbons by HCID method and follow up quantitation, uniess otherwise indicated

TPH-Dx = TPH method for diesel- and oil-range petroleum hydrocarbons

VOCs = volatile organic compounds

BRIDGEWATER GROUP, INC.



REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

. TABLE 28
‘ Proposed Phase IA Groundwater Sampling Program
{Area Push Probe |Proposed Estimated Tentative Analytical Parameters
Boring Boring Screen Number of ‘
Numbers Depths (feet {Intervat Groundwater
bgs) (feet bgs) Samples to
be Analyzed
Ballast Water Treatment Plant B-1 40 24 -28 1 Metals, PAHs, VOCs
(BWTP) : |
B-2toB-12 | 28-32% 24-28 11
North Channel Fabrication Site B-13 - 407 24 - 28 1 Metals, PAHs, VOCs
. B-18,B-23 | 28-322 24.28 2
Building 73 1828 a0 24-28 1 Metals, PAHSs, VOCs
B-29, B-30 28-322 24-28 2
Building 4 B-31 407 24 -28 1 Metals, PAHs, VOCs
B-32toB-35f 28-327 24-28 4
Paint Shed/Blast Booth Area B-36to B40| 28-32° 24 -28 5 Metals, PAHs, VOCs
. Building 43, 50, 80 Area (Steam B-41 407 24-28 1 Metals, PAHs, VOCs
h Cleaning Basin) : .
‘ B-42 1 28-322 24-28 1
-fOid Boiler Area B-46 28-32¢ [ 24-28 1 Metals, PAHs, VOCs
Former Hazardous Waste Storage |B-47toB-50| 28-32° 24 -28 4 Metals, PAHS, VOCs
Area :
bgs = below ground surface PAHs = polynuclear arométic . VOCs = volatile organic compounds
) hydrocarbons

! = For hydrogeologic characterization

2 = Borings will be installed to a minimum of 28 feet bgs, but will be advanced deeper if necessary to collect a
groundwater sample

01/24/00 DRAFT . BRIDGEWATER GROUP, INC.



REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

, TABLE 30 :
» " ' Target Analytes and Quantitation Limits {QLs) for Sediment Samples

Required

Analytes _ Quantitation Limit

Metals Total (mg/kq dry wt.)

(EPA 3050, 6010, 7000}

Antimony ) . ’ . 20

Arsenic , 57

Cadmium ] . 0.96

Chromium ) © 270

Copper A o 81

Lead ' o ‘ 66

Mercury v 0.21

Nicke! o ' : 140

Sitver ’ . 1.2

Zinc B . 180

. ButylTins as lon (ug/l)
(GC/MS)
: Tributyltin (ug/l interstitial water) ' 0.05 -
‘ (GC FPD)

Bulk Butyltin (ug/kg dry weight) - 1

Conventional Analytes

Total Solids (%) ) . Std.CAS

Ammonia in Interstitial Water (mg/f) _ Std.CAS

Grain Size - ASTM-D-442.63/PSEP Std.CAS

Volatile Solids (% Not Analyzed) " Std.CAS

TOC (% Dry Weight) ‘ Std.CAS

01/24/00 DRAFT . ' BRIDGEWATER GROUP, INC.



REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN FOR THE PORTLAND SHIPYARD

TABLE 30 :
‘Target Analytes and Quantitation Limits (QLs) for Sediment Samples

Required
Analytes o Quantitation Limit
. |Pesticides (uq/kq):
(EPA 8081) o N
Aldrin ' 10 ’
alpha-BHC L 10
beta-BHC . 10
defta-BHC - o 10
gamma-BHC (Lindane) _ 10
Chlordane 10 )
44-0DD ' 6.9
4,4DDE ' ' . 69
4,4-DDT 6.9
Dieldrin _ : S 10 -
Endosulfan ) ) . 10
Endosulfan il . 10
Endosulfan Sulfate ’ 10
Eﬁdrin . o 10
Endrin Aldehyde - 10
Endrin Ketone » - 10
Heptachlor . 10
Heptachlor Epoxide i .10
Methoxychlor : : 10
Toxaphene‘ . 20
PCBs'(ug{kg)
(EPA 8082)
Aroclor 1016 33
Aroclori221 66
Aroclor1232 - 33
Aroclor1242 33
Aroclor1248 33
Aroclor1254 | ' 33
Aroclor1260 ‘ . 33
Total PCB

01/24/00 DRAFT BRIDGEWATER GROUP, INC.
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APPENDIX A — PROJECT MANAGEMENT

PLAN

Introduction

This Project Management Plan (PMP) describes the roles of key
personnel involved in the PSY RI/FS project, reporting requirements,
procedures for handling variations from the Work Plan, and a proposed
schedule of submittals and RI/FS activities.

Project Site Description

The PSY address is 5555 North Central Channel Avenue in Multnomah
County, Portland, Oregon. The PSY is located in north Portland, between
Swan Island Lagoon and the Willamette River on the peninsula known as
Swan Island. :

The Site includes 94 acres of uplands and 106 acres of submerged lands.
The Site also includes Berth 311, a concrete pier/lay berth located on the
east side of Swan island Lagoon.

Current operations at the PSY consist of the repair and maintenance of
privately owned and government vessels from the United States and
overseas. Ship repair and maintenance are conducted in three dry docks
(i.e., Dry Docks 1, 3 and 4) and 15 berths along the perimeter areas of
the shipyard. The shipyard’s upland areas, or yard, house the support
services for both ship repair operations and maintenance of the shipyard
infrastructure. '

Associated Documents

01/27/00

This PMP was developed in éonjunction with, and is accompanied and
supplemented by, other documents, all prepared according to agency
guidelines. Accompanying documents are as follows:

Work Plan — A document that presents the scope of work for the RI/FS

Appendices B and C — Sampling and Analysis Plans (SAPs) for soil and
groundwater and for surface water and sediments. A SAP is a detailed
description of the scope of the Rl and procedures that will be used to
collect samples and complete chemical analyses. It includes quality
assurance/quality control (QA/QC) procedures for both the field and
laboratory. The SAP is intended to serve as a manual for field staff.
Appendix B contains the SAP for upland sampling activities. Appendix C
contains that SAP for surface water and sediment sampling activities.

1 BRIDGEWATER GROUP, INC.
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Appendices D and E - Health and Safety Plans (HSPs) for Hahn and -
Associates and Striplin Environmental Associates. A HSP presents a
description of procedures to be used in the field to protect personnel from
potential hazards that may exist during on-site activities. :

Project Management and Organization

The following is an outline of the roles of key personnel involved in the
project. Key personnel are also identified. Should any changes in key
personnel occur during the course of the project, the DEQ will be notified
in writing.

Project Manager

The project manager’s primary responsibilities will be to oversee and
coordinate the activities of the technical consultant and to serve as the
point of contact with the DEQ and the technical consultant. The project
manager is: '

Trey Harbert

Port of Portland

P.O. Box

Portland, Oregon 97208
Phone: (503) 944-7325
FAX: (503) 944-7353
Email: harbet@portptid.com

Technical Consultant Project Manager

01/27/00

The technical consultant project manager will have responsibility for
overseeing the activities associated with the Portland Shipyard (PSY)
RI/FS. He will be responsible for the overall management of the project
and coordination of the project team and will be the point of contact for all
communications directed at the technical consultant. Additional
responsibilities of the project manager include: schedule control and
adjustments; cost control and reporting; and identification of potential
problems and the development of contingency plans to respond to the
identified problems. The technical consultant project manager is:

Stuart M. Brown

Bridgewater Group, Inc.

4640 SW Macadam Avenue, Suite 222 -
Portland, Oregon 97201

Phone: (503) 973-6068

FAX: (503) 973-6069

Email: sbrown@bridgeh2o.com

A resume for Stuart Brown is included at the end of this a'pp__endix.

2 . BRIDGEWATER GROUP, INC.
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Subcontractors

Several activities will be completed with the aid of subcontractors. Not all l
of the subcontractors have been identified. Listed below are the activities
that will be subcontracted and the currently identified subcontractors.

o Upland sampling: Hahn and Associates

» Surface water and sediment sampling: Stnplln Environmental
'Associates

e Drilling and well construction: GeoTech, Inc.

o Sediment sampling boat, grab sampler, and vibracore: Marine
Sampling Services (MSS)

' Chemical analytical laboratory: Columbia Analytical Services

» Biological testing laboratory: Northwestern Aquatic Sciences

Reporting Requirements

Reporting requirements include monthly progress reports, Rl report, risk
assessment report, and FS report. To the extent practicable, reports will
be duplex printed on recycled paper. Except for monthly progress
reports, all reports will be submitted as drafts for review and comment.
Upon incorporation of applicable comments, the report will be produced in
final form. :

Report distribution will be as follows:
Port of Portland: 5 copies all reports; 4 bound and 1 unbound
DEQ: Monthly Reports: 2 copies

All other reports: 2 bound; 1 unbound

Monthly Reports

Monthly reports will be submitted to the DEQ by the 10™ day of the month
following the reporting period. The monthly reports will summarize
activities performed, data results collected or received, and problems
encountered or resolved during the past month and activities planned for
the upcoming two months.

Remedlal lnvestlgatlon Report

01/27/00

The RI report will be consistent with the suggested outline presented in
EPA’s “Guidance for Conducting Remedial Investigations and Feasibility
Studies Under CERCLA.” The RI report will include the followung

¢ Executive Summary

¢ Introduction (purpose and report organization)

3 BRIDGEWATER GROUP, INC.
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s Site Background (including current and reasonably likely future land
and water uses)

o Study Area Investigation
e Summary and Conclusions

e Appendices

Risk Assessment Report

- The results of the ecological and human health risk assessment will be

presented in the Ecological and Human Health Risk Assessment Report.
Specifically, the report will cover the following major topics:

- .o |dentification of Chemicals of Concern

e Exposure Model

» Exposure Assessment

o Toxicity Assessment

e Human Health and Evcol.ogica_l Risk Characterization

e. Uncertainties

- Feasibility Study Report

The results of the FS will be presented in the Feasibility Study Report.
The outline of the report will be consistent with the suggested outline
presented in EPA’s “Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA” and will include requirements
specific to Oregon’s environmental cleanup program as described in
DEQ's “Final Guidance for Conducting Feasibility Studies.” Specifically,
the report will cover the following major topics:

e Introduction
e Identification and Screening of Technologies
e Development and Screening of Alternatives

e Detailed Analysis of Alternatives

" ¢ Recommendation of the Remedial Action

Project Schedule

01/27/00

Figure A-1 provides a schedule for the RI/FS. This schedule presents
target dates for planning purposes only. The schedule will be adjusted as
necessary.

DEQ will be notified in writing of all subsequent modifications to the
project schedule, should they occur. The notice shall include an
explanation and justification of the changes.

4 BRIDGEWATER GROUP, INC.
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DEQ will be notified at least 5 working days in advance of Rl sampling
activities. - ' - '

01/27/00 ' 5 BRIDGEWATER GROUP, INC.



Figure A-1
Project Schedule
PSY RIIFS
10 Task Name
1 Submit Oraft RIFS Work Plan
2 DEQ Review of Draft Work Plan
3 Finalize RI/FS Work Pian
4 Submil Final RIFFS Work Plan
5 Phase IA RI
8 Submit Oraft Phase I8 SCP Addendum
7 DEQ Review of Draft Phase 1B SCP Addendum
8 Finalize Phase I1B SCP Addendum
9 Phase B RI
10 Submit Oraht Phase || SCP Addendum
1" DEQ Review of Orait Phase || SCP Addendum
12 Finalize Phase Il SCP Addendum
13 Phase Il RI
14 Submit Draft Risk Assessment Work Plan
15 DEQ Review of Draft Risk Assessment Work Plan
16 Finalize Risk Assessment Work Pian
17 Risk Assessment
18 Submit Dratt Risk Assessmenl Report
19 DEQ Review of Draft Risk Assessment Report
20 Finalize Risk Assessment Report
21 RI Report
22 Submit Dratt R) Report
23 DEQ Review of Drafl RI Report
24 Finalize Rl Report '
25 Feasiblity Study
28 Submit Dratt FS Report
27 DEQ Review of Draft FS Report
28 Finalize FS Report
29 Monthly Status Reports

Project: PSYRIF SWorkPlan
Dste: Tue 1/11/00 Split

Tesk T

TS Summary
Rolled Up Task

Progress
Milestons .

2000
Jul Aug Sep QOct Nov

~
T

Page |

Rolled Up Spdit
Rolled Up Mllestane O

Jan Feb Mar Apr May

Rolled Up Progress IR

Extemal Tatks

2001
Jun Jul Aug Sep Oct Nov Oec

& 10130

~

Project Summery



" BRIDGEWATER GROUP, INC.

STUART M. BROWN .

President

Education

M.S,, Civil Engineering, Stanford Uriiversify -1976 R

B.S.E., Civil Engineering, Arizona State University - 1975 '

Professional Registrations

Civil Engineering, State of Washington, No. 19431

Summary of Relevant Experience

In April of 1998, Mr. Brown joined with three other leading environmental consultants to form
Bridgewater Group, Inc.

For the Port of Portland, Mr. Brown reviewed the available literature on river hydraulics, the
transport of sediments, and the quality of sediments in the Portland Harbor. "His work was used
by the Port of Portland as the technical foundation for the Port’s contaminated sediment
management strategy. His work was also used by DEQ in the preparation of the Portland Harbor
Sediment Management Plan. v ' STy

Also for the Port of Portland, Mr. Brown is currently serving as the Portland Shipyard (PSY)
RI/FS project manager under DEQ’s voluntary cleanup program. To date, Mr. Brown has
assisted the Port of Portland in reviewing and commenting on DEQ’s strategy recommendation
and file review memorandum for the PSY. He has also prepared a detailed evaluation of the
dredging and dredged material disposal history of the PSY. As the PSY RI/FS project manager,
Mr. Brown assisted the Port of Portland in their review of Cascade General’s proposal to conduct
ship dismantling for the U.S. Navy. Mr. Brown’s work included a review of environmental
issues associated with past Navy ship dismantling activities and a review of Cascade General’s
environmental operations plan for the proposed ship dismantling project.

Finally, for the Port of Portland, Mr. Brown has provided technical review of DEQ’s Portland
Harbor Sediment Management Plan, specifically in the areas of site discovery; sediment and
contaminant transport in the Portland Harbor; and altenative approaches to establishing
sediment quality guidelines.

Mr. Brown recently served as a senior technical consultant to Portland General Electric on the
cleanup of the Bors site, a former electrical transformer recycling and copper recovery operation.
This cleanup project is being conducted under DEQ’s voluntary cleanup program using the PCB
- generic remedy. Mr. Brown reviewed soil sampling investigation results for PCBs, lead, arsenic,
and dioxins/furans; he assisted Portland General Electric in the evaluation of hot spots and
remedial alternatives; and he provided oversight during the excavation and land disposal of
contaminated soils. :
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Mr. Brown provided strategic advice to a group of potentially responsible parties seeking to
cleanup a site under Oregon’s new generic remedy for PCB sites. Mr. Brown worked with
utilities in Oregon and the DEQ to jointly develop this generic remedy. He is providing the PRP
group with advice on how to keep the site within the definition of a “PCB site” so that the cost of
cleanup can be dramatically reduced.

From 1984 to 1998, Mr. Brown worked for CH2M HILL in Portland and Seattle, Washington.
During his tenure with CH2M HILL, he held a number of senior management positions. In
addition, he directed a number of relevant projects for clients in Oregon and Washington:

e  For Portland General Electric, he managed the first remediation project completed under
Oregon's original site cleanup law. The project involved the design and implementation of a
remedial action that involved low-volume dredging, water treatment, sediment disposal, and
capping of PCB-contaminated sediments in the Willamette River. This $1,000,000 project was
completed on time and below the originally estimated cost. For PGE, he also managed the
remediation of upland soils containing heavy metals, PCBs, and petroleum hydrocarbons at
the same site. '

e For Weyerhauser, Mr. Brown managed a $300,000 remedial investigation/feasibility study
for Weyerheuser’s Longview Mill Chlor-Alkali facility. By following an innovative strategy
of proactive investigation and cleanup, Mr. Brown was able to successfully reduce the
Washington State Department of Ecology’s level of concern about the site and defer
Weyerhaeuser’s need to additional action for 5 years. His project strategy also deferred the
need to investigate Columbia River sediments that may contain mercury from the facility.
This outcome significantly. reduced Weyerhaeuser’s short-term costs by $200,000 to
$500,000.

During the period of 1983 to 1984, Mr. Brown was a Vice President for Anderson-Nichols in
Palo Alto, California. He was responsible for the firm’s groundwater and hazardous waste
practices. Major accomplishments included successful completion of an Electric Power
Research Institute project that demonstrated the limited risks posed by PCB releases from utility
electric equipment and a study to develop one of the first guidance documents under the EPA
Superfund program.

During the period of 1976 to 1983, he managed the Hydrologic Systems Section for Battelle,
Pacific Northwest Laboratories in Richland, Washington.- His organization consisted of-a group
of 40 surface water and groundwater hydrologists that provided technical support to and
direction of waste management projects for the Department of Energy at the Hanford
Reservation, Nuclear Regulatory Commission, Environmental Protection Agency, and private
industry. In this role, Mr. Brown managed numerous projects related to sediment transport and
the associated transport of pesticides, heavy metals, and radionuclides in aquatic systems.
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" UPLAND o
SAMPLING AND ANALYSIS PLAN

~ Portland Ship Yard
5555 North Channel Avenue
Portland, Oregon

December 17, 1999

1. INTRODUCTION

The Upland Sampling and Analysis Plan (SAP) is designed to cover all phases of remedial
investigation (RI) activities conducted at the site. Because the extent of subsequent phases,
if necessary, is not known, this SAP includes a more comprehensive description of procedures
and sampling methodologies than necessary for use as part of the Phase I RI activities. A
more comprehensive SAP was developed in an effort to streamline subsequent phases to the
RI process. Procedures and/or methodologies proposed for use that are not included in this
SAP, will be submitted in addendum form to the Oregon Department of Environmental

Quality (DEQ).-

2. INVESTIGATION METHODS

A number of investigative methods may be used to collect soil, sediment, storm water,
groundwater, and air samples at the subject site. Surface soil samples will be collected
directly or by slide-hammer methodology. Subsurface soil samples will be collected from
drilled soil borings, push probe borings, and/or hand auger borings. Screening-level
groundwater samples will be collected from either temporary well points installed in drilled
soil borings, or from drive points installed in push probe borings. If storm water and/or air
sampling become necessary during subsequent phases of investigation, sampling procedures
and methodologies will be included in an addendum to this SAP.

Soil samples will typically be collected at pre-determined locations that are chosen based on
available information, as described in the SCP. These samples will be used to identify the
presence of chemicals in known or suspected source areas and/or to determine the nature
and extent of contamination. In cases where a statistical sampling strategy is warranted,
such as to collect data for risk assessment purposes, a systematic grid methodology will be

- utilized to establish a statistically-valid soil sample population (see Section 3.2).

All investigation activities, where applicable, will be conducted in accordance with the
Oregon Groundwater Law (Oregon Revised Statute (ORS) Chapter 537) and the Rules for
Construction and Maintenance of Monitoring Wells and Other Holes in Oregon (Oregon
Administrative Rules (OAR) Chapter 690, Division 240).

HAHN AND ASSOCIATES. INC.
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- 2.1 Soil Boring Installation Procedures

Soil borings will be installed by several methods depending on soil type and equipment
access. Typically, the first preference for soil boring installation will be by push probe
techniques. In areas where soil types are not appropriate for push-probe methodology (i.e. in
some gravelly or cemented soils), or in cases where monitoring wells are to be installed,
drilled borings can be installed by any number of methods. In areas where access is limited,
where underground utilities are present, and/or where only shallow soil samples are
required, hand auger borings will be installed.

2.1.1 Push-Probe Soil Borings

A truck-mounted puéh probe unit that uses a 1.5-inch outside-diameter (OD) hydraulically-
driven steel rod will be used to advance the proposed push probe soil borings. Soil and/or
screening-level groundwater samples may be collected from these borings.

2.1.2 Drilled Soil Borings

In areas where soil types are not appropriate for push-probe methodology (i.e. in some
gravelly or cemented soils), or in cases where monitoring wells are to be installed, drilled
borings can be installed by several methods. The soil types and proposed depths of
investigation at the site are appropriate for use of hollow-stem auger drilling methodology.
As such, drilled soil borings will be installed with a hollow stem auger drilling rig equipped
with 4 1/4-inch inside-diameter (ID) auger. Soil borings with monitoring well installations -
will be completed with a hollow stem auger drilling rig equipped with 6 3/4-inch ID auger.
The suitability of hollow stem auger borings will be evaluated prior to use in situations
where dense non-aqueous phase liquids (DNAPLs) are expected and/or encountered.

2.1.3 Hand Auger Soil Borings

Hand-augured soil borings will be installed with a stainless-steel hand auger with 2-
inch OD hollow bit.

2.2 Soil Boring Abandonment Procedures

Following installation, each drilled boring, push probe, or hand auger boring will be
backfilled with granular bentonite from the bottom of the hole to land surface. For borings
with temporary well points, the well point will be pulled out of the hole and the sand pack
drilled out prior to abandonment. For boreholes with more than 25 feet of standing water, a
grout-slurry mixture placed by tremie pipe will be used to backfill the borehole.

HAHN AND ASSOCIATES, INC.
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In areas of asphalt or concrete surface, the borings will be backfilled with bentonite chips to
within 1.5 feet below ground surface (hgs) and capped with concrete to the land surface.

2.3 Monitoring Well Installation and Development

All monitoring well installation activities will be conducted in accordance with the Oregon
Groundwater Law (Oregon Revised Statute (ORS) Chapter 537) and the Rules for
Construction and Maintenance of Monitoring Wells and Other Holes in Oregon (Oregon
Administrative Rules (OAR) Chapter 690, Division 240)..

All monitoring wells will be installed through 6 3/4-inch ID hollow stem augers. The
monitoring wells will be constructed with 2-inch ID, threaded, schedule 40, PVC blank casing
and slotted screen. Typically, ten (10) feet of 0.010-inch slotted screen will be set at the
bottom of each well with blank casing extending to the ground surface. Actual monitoring
well screen depths and intervals are discussed in the SCP.

A sand pack will be placed in the annular space from the bottom of the borehole to 3 feet
above the top of the screen with a Colorado 10/20 silica sand. The wells will then be
developed with a surge block to set the sand pack. In shallow wells (typically up to 40 feet
bgs), a well seal composed of 3/8-inch bentonite chips will be placed on top of the sand pack to
a depth of about 2 feet bgs and hydrated.

For wells with over 25 feet of standing water in the annular space, the use of a grout-slurry
mixture is required by the Oregon Water Resources Division (OWRD) in OAR 690-240-005
through 180. 1n the case of the deep-zone wells, a two-foot bentonite plug will be placed on
top of the sand pack. The well seal, composed of a cement-bentonite slurry, will then be
placed by a tremie pipe from the top of the bentonite plug to the within two feet of land
surface. Deep-zone wells are not proposed as part of the Phase I SCP.

In general, monitoring wells will be completed with flush well monuments cemented in at the
surface. However, there may be instances where above-ground monuments will be
advantageous, and as such, their suitability will be evaluated while in the field. Above-
ground monuments also require the installation of three surrounding guard posts. The well -
casings will be fitted with locking caps.

At least 24 hours following installation of the monitoring wells, they will be further )
developed by purging with a submersible or peristaltic pump in an attempt to remove the
fine sediment from around the well bore. During development, at least 10 well volumes of
water, and the volume of any well construction water, will be removed from each well. The
parameters pH, temperature, and conductivity will be measured during the development
process. Following purging, the wells will be considered developed when the parameters of
pH, temperature, and conductivity have stabilized. Stabilization is considered to have been
met when the last three measured values for each of the above parameters are within 10
percent of each other.

HAHN AND ASSOCIATES. INC.
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2.4 Field Measurements

Field instruments are used to screen for organic vapors, to measure water for parameters
that help ensure collection of representative groundwater samples, and to measure water
levels and detect the presence of non-aqueous phase liquids (NAPLs) in wells.

A photoionization detector (PID) will be used to screen the breathing zone during drilling
activities for health and safety purposes, as well as to screen for headspace vapors from
collected soils samples (see Section 3.4). Organic vapor concentration measurements will be
conducted utilizing a MicroTIP Model MP-1000 equipped with a PID and a 10.6 electron volt

(eV) lamp.

During purging of wells prior to sample collection, the temperature, pH, and conductivity of
the water is measured to monitor for stabilization. The temperature, pH, and conductivity
will be measured with a Hydac model probe.

If necessary, turbidity and dissolved oxygen can also be measured on water samples in the
field. Turbidity will be measured with a LaMotts Model 2008 turbidity meter. Dissolved
oxygen will be measured with a YSI Incorporated Model 55 dissolved oxygen meter.

Water level measurements will be taken with a Solinst water level indicator (conductive -

probe). Measurements for the presence and thickness of NAPL will be taken with a Waterra
HS-I hydrocarbon 1nterface sensor.

2.5 Analytical Methods and Procedures

Constituents of potential concern at the site include petroleum hydrocarbons, VOCs
including BTEX, SVOCs including PAHs, PCBs, and metals. All analytical methods wiil
follow standard U.S. Environmental Protection Agency (EPA) procedures as outlined in Test
Methods for Evaluating Solid Wastes - PhySLcal/ChemLcal Methods (SW-846) as updated and
DEQ-approved methods where necessary.

The analytical methods expected for use during this project are as follows:

Parameter Analvtical Method
Soil Water

Hydrocarbon ldentification NW TPH-HCID NW TPH-HCID
Gasoline-Range TPH NW TPH-G NW TPH-G
Diesel-Range TPH NW TPH-Dx NW TPH-Dx
Oil-Range TPH NW TPH-Dx NW TPH-Dx
VOCs, including BTEX EPA 8260B EPA 8260B
BTEX EPA 8021B EPA 8021B

- SVOCs, including PAHs EPA 8270C EPA 8270C
PAHs EPA 8270 SIM EPA 8270 SIM

HAHN AND ASSOCIATES, INC.



Sampling and Analysis Plan . o . Page 5 of 14

Portland Ship Yard : ) . December 17, 1999 .

5555 North Channel Avenue = Project No. 4800
Portland, Oregon '

PCBs S : ‘EPA 8082 ' EPA 8082

Total Metals
Arsenic, Cadmium, Chromium '
Copper, Nickel, Lead, Tin, Zinc = EPA 6010B/7000 - EPA 200.8

Mercury - EPA 7470A EPA 245.1

2.6 Land Surveying

All soil borings and monitoring wells will be surveyed for location and elevation to City of
Portland datum by an Oregon Registered Professional Land Surveyor. For monitoring wells,
both the ground surface and the top of the casing elevations will be surveyed. All survey
data will be collected within an accuracy of 0.01 feet vertically and 0.1 feet horizontally.
Relevant physical features will also be surveyed in order to compile an accurate map of the
study area. However, legal property boundaries will not be surveyed.

2.7 _Aquifer Slug Tests

Aquifer slug tests will be performed on selected monitoring wells at the site to gather data
on aquifer characteristics (hydraulic conductivity). Hydraulic conductivity estimates will
allow for an estimation of groundwater flow velocity and the rate of contaminant migration,
if any, in the groundwater, as well as the design of pumping wells, if necessary.

Rising-head slug tests will be performed by lowering a PVC slug into the well to displace the
groundwater in the well. The displaced water in the well is then allowed to return to the
original static water level and the slug is quickly removed from the well. This procedure
simulates the instantaneous removal of a slug of water from the well. The water level
recovery data is measured by a pressure transducer and recorded with an electronic data
logger. The recovery data will be analyzed by the Bouwer and Rice, 1976! solution method to
calculate preliminary estimates of transmissivity.

The number and location of équifer shug tests to be conducted will be discussed in the Phase
II SCP addendum. Aquifer pumping tests are not proposed as part of the Phase II RI.

1 Bouwer, H. and R. C. Rice, A Slug Test for Determining Hydraulic Conductivity of
Unconfined Aquifers with Completely or Partially Penetrating Wells, Water Resources
Research, 12 (1976), pg 423-428.
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3. SOIL SAMPLING PROCEDURES

3.1 _Soil Sample Collection Procedures

Soil samples may be collected via any of the following methods which are described in more
detail below: subsurface soils from drilled soil borings, push probe borings, or hand auger
borings, from surface soils directly by trowel or via a slide-hammer sampler, and solids from
catch basins or manholes. Soil sample locations will typically be selected using a biased
sampling strategy (i.e. based on available information), although a statistical sampling
strategy using systematic grid methodology (Section 3.2) may also be utilized.

Upon collectioﬁ, all samples will be labeled and transferred to a chilled container for
shipment to the analytical laboratory. Standard sampling protocols, including the use of
chain-of-custody documentation, will be followed for all sampling procedures as discussed in
Section 7.5.

3.1.1 Drilled Soil Borings

Soil samples from drilled borings will be collected with a 2-inch OD split-barrel sampling
device that will be driven into the undisturbed soils 1.5 feet ahead of the drill bit, using a
Standard Penetration Test (SPT). . In cases where volatile compounds are being investigated,
soil samples will be collected by fitting the sampling device with 6-inch long, brass sleeves.

Soil samples collected from the split-spoon sampling device or hand auger bit will be
manually transferred to a 9-ounce sample jar and capped with Teflon lined 1id. In cases
where brass sleeves are utilized (i.e., where volatile compounds are of interest), the sleeve
containing the sample will be capped with Teflon paper, plastic end caps, and sealed with
non-volatile silicon tape. '

Drilled soil borings are not proposed as part of the Phase I RI. If proposed for use, drilled
boring soil samples will be collected at pre-determined intervals in accordance with a DEQ-
approved Work Plan addendum, which may be modified based on field screening indicators
(discussed in Section 3.9).

3.1.2 Push Probe Borings

In push probe borings, continuous soil cores will be collected using a 2-inch OD, 4-foot long,
stainless-steel, Macro-Core sampler, fitted with a polyvinyl chloride (PVC) sleeve, that will be
advanced 4 feet into the undisturbed soils.

Soil samples will be collected from push probes by cutting open the PVC sleeve and placing
soil in a 9 ounce sample jar that is capped with Teflon lined lid. In cases where volatile
compounds will be analyzed, soil samples will be collected by cutting a 6-inch long section
from the PVC sleeve that will immediately be capped with Teflon paper, plastic end caps, and
sealed with silicon (non-VOC) tape. -

HAHN AND ASSOCIATES, INC.
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Soil samples will be collected from the cores at pre-determined depth intervals, as outlined in
the SCP, as well as from other depths based on field screening indicators (discussed in
Section 3.9).

3.1.3 Hand Auger Borings

In cases where access is an issue, soil samples may be collected from a hand auger equipped
with a 2-inch OD hollow bit. Once the desired sampling depth is attained, the hand auger
will be removed from the hole and soil collected from the auger tip.

In cases where volatile compounds will be analyzed, samples will be collected with a
decontaminated slide-hammer sampler equipped with a 6-inch long brass sleeve. Once the
desired sampling depth is reached by the hand auger equipment, it will be removed
whereupon the slide-hammer device will be used to drive the brass sleeve 6-inches into the
undisturbed soils.

3.1.4 Surface Soil Samples

Surface soil samples will be collected by scraping approximately 3 inches of soil from the
surface or immediately beneath asphalt or concrete surface cover and sampling soils with a
decontaminated stainless-steel trowel. In cases where the surface sample will be analyzed
for volatile compounds, a slide-hammer sampling device will be used to drive a brass sleeve 6
- inches into the undisturbed soils. Surface soil sample locations are discussed in the SCP.

3.1.5 Manhole/Catch Basin Solids Samples

Samples of solids from manholes or catch basins will be collected from the inside bottom
portion of manholes/catch basins with a decontaminated stainless-steel hand auger. For
safety reasons, manholes will not be physically entered by sampling personnel. The solids
samples will be collected at the bottom portion of the installation in areas away from the
main flow. Manhole/catch basin samples are not proposed as part of the Phase I RI. If -
proposed for use, samples will be collected in accordance with a DEQ-approved Work Plan
addendum. : ‘

3.2 Grid-Based Sampling

In areas where little background information is available or where a statistically-significant
population of soil samples is desired, then a grid-based sampling methodology will be
utilized. In these cases, sample locations will be chosen based on a systematic random grid
sampling procedure in accordance with U.S. Environmental Protection Agency (EPA)
protocol, as defined in Test Methods for the Evaluation of Solid Wastes, (SW-846), Physical

HAHN AND ASSOCIATES, INC.
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Chemical Methods, Third Edition, Volume II, dated November 1986. These protocols are
designed to generate.data which is representative of the areas of concern. The protocol
requires that a sufficient number of samples be collected that represent the variability of the
concentrations of contaminants. Grid-based sampling is not proposed for use during the

Phase I RL

3.3 Soil Sample Description '

" The properties of all soil samples will be noted in the field by an HAI scientist/geologist. The
properties of the soil, including color, moisture, plasticity, grading of coarse-grained soils,
and texture, will be noted in the field and incorporated into a boring log for each subsurface
boring. An estimate of the Unified Soil Classification System (USCS) soll type designation-
(ASTM D 2487-85) will also be shown on the boring logs. The USCS soil type designation will -
be a field estimate only and will not be confirmed by laboratory analyses. Visual or olfactory
evidence of contaminant occurrence in the samples, if present, will also be noted on the

‘boring logs as discussed in Section 3.9.

3.4 Soil Field Screening Procedures

All soil samples will be screened in the field for the presence of contaminants by visual
(color), olfactory, sheen, and headspace vapor methods. Selected.soil samples may be
screened in the field for the presence of NAPLs by the ultraviolet fluorescence method. The
results of the field screening observations will be noted on the field boring log.

The presence of sheen will be assessed by placing clean tap water in a black pan and _
introducing approximately 5 grams of disaggregated soil to the water. The observations for
the presence or lack of sheen is a relative indicator of contamination.

Organic vapor levels in the soil samples will be measured by the headspace vapor method
utilizing a MicroTIP Model MP-1000 equipped with a PID and a 10.6 electron volt (¢V) lamp.
Immediately following the collection of the sample, approximately 4 ounces of soil will be
placed in a one-quart plastic bag and sealed. The sample will then be set aside for an
approximate 20-minute stabilization period where the sample is allowed to reach ambient
temperature. The detector probe is then inserted through the seal into the bag to collect the
headspace sample. The results of the headspace screening will be recorded on the boring log
in parts per million (ppm). The results of the headspace method will be used for qualitative
screemng purposes only.

Where necessary, the presence of non-aqueous phase liquids (NAPLs) will be screened for in"
the field using ultraviolet (UV) fluorescence equipment. A Raytech view box and light
equipped to provide short-wave (2,500 to 3,000 angstrom units) and long-wave (3,000 to 4,000
angstrom units) UV light will be utilized. Following the collection of each soil sample,
approximately 2 ounces of soil will be placed in the view box. The short-wave UV light will
be activated and the sample will be observed for fluorescence. Subsequently, the short-wave
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UV light will be deactivated, the long wave UV hght will be activated, and again the sample
will be observed.

4. GROUNDWATER SAMPLING PROCEDURES

4.1 Screening-Level Groundwater Samples from Temporary Well Points

Screening-level groundwater samples from drilled borings will be collected from temporary
well points that are installed in the borehole. When using hollow stem auger drilling
methods, vertical profiling of the water column using temporary well points is not typically
recommended since this drilling method cannot seal off the borehole from other water-
bearing zones. As such, use of this method with hollow stem auger equipment is
recommended for sampling the uppermost groundwater only.

Once the desired water sampling depth is reached, the well point, constructed of 2-inch OD
PVC casing and a 5-foot long PVC screen, will be placed inside the augers. The augers are
then pulled up approximately 5 feet as a temporary sand pack is placed in the annulus. The
well point will then be purged of at least one borehole volume of water, or until the casing is
entirely evacuated, whichever occurs first. Groundwater samples will then be collected as
per the methodology described in Section 4.3.

Temporary well points are not proposed as part of the Phase I RI. If proposed for use,

temporary well points will be collected at pre-determined locations in accordance with a DEQ.
approved Work Plan addendum.

4.2 Screening-Level Groundwater Samples from Push Probe Borings

Groundwater samples will be collected from push probe borings by attaching a 4-foot section
of stainless steel slotted well screen to the probe and setting the screened interval across or
beneath the anticipated groundwater level. Once the desired depth is reached, the outer
protective sheath is pulled back to expose the screen. Immediately following well screen
placement, a water level measurement will be made with an electric water level meter.
Groundwater will be purged from the screen by inserting a disposable polyethylene tube’
equipped with a check valve down the interior of the probe and a vacuum pump will be used
to remove at least 1 borehole volume of water. Samples will be collected via the vacuum
pump. Samples for volatile compounds will be collected with polyethylene bailer tubing.

4.3 Groundwater Samples from Monitoring Wells

At least 72 hours following development of the monitoring wells, the groundwater in
monitoring wells will be sampled. Prior to sampling, at least three well casing volumes of
water will be purged from each well using a peristaltic purge pump equipped with new
polyethylene tubing. If water levels fall below 20 feet during purging of any of the wells,

HAHN AND ASSOCIATES, INC.
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then a decontaminated submersible pump may be necessary for purging and sampling
activities. The pH, temperature, and conductivity of the purged water will be measured to
assess for stabilization of these parameters. Stabilization is considered to have been met
when the last three measured values for each of the above parameters are within 10 percent
of each other.

A representative sample of the groundwater will then be obtained using the peristaltic or
submersible pump at a low flow rate. For volatile analyses, the groundwater sample will be
collected using a new polyethylene bailer. The water will be carefully transferred to
appropriate containers. The sampling containers will be completely filled such that no
headspace is present that would allow the loss of volatiles. The sample bottles will then be
transferred to a chilled container for shipment to the analytical laboratory.

4.4 - Water Level Monitoring

Prior to every monitoring well sampling event, and at any other designated water level
monitoring events, the static water levels in monitoring wells will be measured to the nearest
1/100th of a foot with a Solinst water level indicator (conductive probe). The water levels will
be measured from the north side of the top of the casing where a notch will be cut. The water
level from the staff gauge in the Willamette River will also be measured during each water
level monitoring event. '

5. DECONTAMINATION PROCEDURES

All drilling and push probe equipment will be steam-cleaned between drilling locations to
prevent cross-contamination. All soil sampling equipment will be decontaminated prior to each
sample by using a detergent (Alconox) solition wash, followed by two separate potable water
rinses.

Re-usable push probe water sampling equipment will be decontaminated prior to collecting each
sample by using a detergent (Alconox) solution wash, followed by two separate potable water
rinses. The peristaltic pump will not need decontamination since water never comes in.contact
with any re-usable part. In the case where a submersible pump is used, it will be
decontaminated as indicated above. If NAPL is encountered during groundwater sampling, then
reusable groundwater sampling equipment will be decontaminated with a detergent solution
wash, a dilute isopropanol rinse, a two separate potable water rinses.

HAHN AND ASSOCIATES. INC.
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6. INVESTIGATIVE DERIVED WASTE (IDW)

Investigative derived waste IDW) will be managed in a manner that is consistent with the
U.S. Environmental Protection Agency (EPA) Guide to Management of Investigation Derived-
Wastes dated January 1992.

All soil cuttings, purge water, decontamination water, and development water generated
during the investigation activities, will be containerized and left on-site pending a
determination as to appropriate disposition. Disposal of all IDW will take place as soon as
practicable following characterization of the waste.

All disposable personal protective equipment (gloves, etc.) and disposable sampling
equipment (sleeves, bailers, tubing, etc.) generated during any sampling event will be
disposed of at a permitted municipal solid waste disposal facility.

7. QUALITY ASSURANCE PLAN

7.1 Data Quality Objectives

Data gathered during the RI will provide the basis for decisions relating to RI investigation
requirements, risk analysis, and remedial measures, if necessary. Specifically, data collected
during the RI will be used for a number of purposes:

1) to identify the presence of constituents in known/suspected source areas
2) to determine the nature and extent of contamination

3) to characterize site hydrogeology

4) to identify hot spots

5) to compare to risk-based screening levels

6) to support a risk assessment, if necessary

7) to support a Feasibility Study (FS), if necessary.

The overall data quality objective for the RI is to collect sufficient data of an adequate quality
to meet data quality objectives 1 through 6 above. The data quality assurance objectives for
this project are to develop and implement procedures to collect representative samples, to
provide chemical and physical data of known quality, and obtain chemical data with
reasonably achievable method detection limits that are appropriate for risk screening. In
order to meet these objectives, all field activities will be conducted according to the methods
described in this SAP. .

7.2 Quality Control Samples

_Three types of QC field samples are proposed for this investigation including field duplicates,
trip blanks, and field equipment blanks. Analytical parameters for QC samples may change
with each area investigated at the site. The proposed QC samples and analytical parameters
for the Phase 1A activities are included in Table B1.

HAHN AND ASSOCIATES, INC.
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One duplicate soil sample will be collected and analyzed for every 20 investigative samples
analyzed. One duplicate groundwater sample will be collected and analyzed for every 10
screening-level groundwater samples analyzed and one duplicate groundwater sample will be
collected and analyzed for each monitoring well sampling event.

One trip blank sample will be analyzed for every two days of screening-level groundwater
sampling and one per monitoring well sampling event. The trip blanks will be prepared by
the analytical laboratory, and placed in the sample cooler prior to arrival on-site.

A field equipment blank will be collected for every two days of screening-level groundwater
sampling and one per monitoring well sampling event. Following decontamination of the
pump, de-ionized water will be passed through the unit, and the effluent water will be
collected in appropriate sampling containers. .

Laboratory QC for this project will involve standard EPA QC guidelines as described in Test
Methods for Evaluating Solid Wastes - Physical/Chemical Methods (SW-846) and therefore
will not be repeated here. Laboratory QC will include calibration standards, laboratory

- control samples, reagent blanks, matrix spikes, matrix spike duplicates, surrogate spikes,
and laboratory duplicates. Attachment C-1 in Appendix C contains the Quality Assurance
Plan and Standard Operating Procedures for Columbia Analytical Services, the chemlcal
analytical subcontractor.

7.3 Samnle Handling Procedures

7.3.1 Sample Containers

The sample container, preservation, and holding time requirements for each sample matrix
and the anticipated analytical methods are summarized on Table B2. All samples will be
transferred to the appropriate sampling containers and placed into a chilled (4°C) transport
container for shipment to the on-site mobile laboratory or off-site fixed laboratory. The
chilled transport containers (coolers) will be utilized for temporary storage of the samples. -

7.3.2 Sample Labéls

A sample label will be attached to each sampling container prior to the samphng event.
Information to be included on the label will include the following:

1) Sample number

2) Date and time of sample collection

3) Initials of person collecting the sample

4) HAI project number

5) Type of preservative, if any

6) Analyses to be performed

HAHN AND ASSOCIATES, INC.
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Individual samples will be identified using a unique sample number that includes a sample
prefix consisting of the HAI project number and a six digit date code. The prefix will be
followed by an individual sample collection number that will be assigned sequentially as the
samples are collected (e.g. 4800-000411-001).

7.3.3 Chain-of-Custody Record and Shipment

Appropriate sample Chain-of-Custody forms will be placed in the sample coolers in a plastic
bag. An example of the Chain-of-Custody form is attached at the end of this appendix. The
coolers will then be sealed with Chaln of-Custody tape for delivery to the laboratory.

7.4 Documentation Procedures

Documentation of field procedﬁres, observations, and measurements will be provided
through the use of field logs, chain-of-custody, and photographs.

All data collection activities will be documented using waterproof field forms and indelible
black ink. All field entries will be signed, dated, and as detailed and descriptive as possible.
If an incorrect entry is made on any form, it will be lined out, the correct information
entered, and the correction will be initialed and dated by the person making the correction.

Overall documentation of the nature and timing of field activities will be provided daily with
an HAI Project Field Notes form. All borings and wells will be documented with a field
Boring Log form. Development, purging, and sampling of any wells or temporary well points
will be documented with a Groundwater Sampling Summary form. Investigative wastes will
be documented using an IDW Inventory form. Examples of these forms are included as
Attachment A.

7.5 Equipment Calibration and Maintenance Procedures

All field equipment will be calibrated prior to use according to the manufacturer’s
instructions. Users manuals and calibration records will accompany all monitoring
equipment into the field and will be stored in the carrying case. Calibrated equipment will
be identified by means of an HAI identification number or a manufacturer’s serial number.
The results of calibrations and records of repair will be maintained in a logbook. Equipment
that fails calibration or fails to operate properly will be removed from service, tagged to
indicate its condition, and segregated from the operational equipment. Such equipment will
be repaired and re-calibrated if possible, or replaced. Preventive maintenance of field
equipment is performed according to the procedures indicated in the manufacturer’s
manuals.

Laboratory analytical equipment and instruments will be calibrated in accordance with the
laboratory’s internal quality assurance/quality control (QA/QC) program.

HAHN AND ASSOCIATES, INC.
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7.6 Data Reduction and Validation

As discussed, all field data will be summarized and recorded on appropriate field forms.
Descriptive data including soil types, field screening results, observations, and water levels.
will be summarized in a final appropriate format on boring logs or tables A review of field
-QA/QC will be conducted.

Laboratory data will be recorded by a computer system that collects and compiles raw data.
The analytical laboratory will conduct necessary QC calculations that will be summarized in
final laboratory reports as noted in Section 7.3 All final laboratory reports will be included
as an appendix or appendices to the RI report. In addmon all analytical data will be
summarized in tabular form.

Analytical data will be assessed to ensure that they are of acceptable quality. The analytical
results of samplés collected by HATI will be evaluated during the data validation process. The
evaluation will include analysis of field and laboratory blanks and duplicates results,
surrogate and matrix spike recoveries, detection and quantitation limits achieved, holding
times, and equipment calibrations. If the data are not considered to be of adequate quality,
an appropriate data qualifier will be assigned. After the data have been reviewed and
qualified, the data will be entered mto spreadsheets and presented in tabular and graphical
formats for mterpretatmn

7.7 _Quality Assurance Audits and Corrective Action

A field QA audit will be conducted during each phase of the RI and will include field '
sampling, associated sample handling and decontamination techniques to assure that they
are suitable to meet project data quality objectives and are consistent with this SAP. Audits
will be performed based on a review of field logs, forms, notes, and field inspections. In the
event that a field audit indicates work activities are not being performed in accordance with
appropriate procedures detailed in this SAP, they will be remedied immediately and the
activities evaluated for impact to project data quality objectives. The findings of all field
audit procedures will be incorporated into the RI report.

The analytical laboratory QA project manager will be responsible for monitoring consistency
within the laboratory QA program. Following receipt, the analytical data and QC data will
be reviewed and subject to a data validation and evaluation as discussed in Section 7.7. In
the event that a QA problem is identified, the laboratory QA project manager will be notified.
Following notification, it is expected that the laboratory will remedy the QA problem;
however, in severe cases the laboratory may be dismissed from further services. The
laboratory QC results will be included in each analytical report and included in the RI report.

HAHN AND ASSOCIATES, INC.



GLOSSARY OF ABBREVIATIONS

ASTM
bgs
BTEX
C
DEQ
EPA
eV
FS
ID
IDW
NAPL
OAR
oD
ORS
OWRD
PAHs
PCBs
PID
Ppm
PVC.
QA
QC -
RI
SCP .
SAP
SPT
TPH -
USCS

VOCs

American Society of Testing and Materials

. below existing ground surface -

benzene, toluene, ethylbenzene, and xylene

degrees centigrade

Oregon Department of Environmental Quality

U.S. Environmental Protection Agency

electron volt

Feasibility Study

inside diameter

investigative-derived waste

non-aqueous phase liquid

Oregon Administrative Rule

outside diameter

Oregon Revised Statutes .

Oregon Water Resources Division

polynuclear aromatic hydrocarbons

polychlorinated biphenyls

photoionization detector

parts per million

polyvinyl chloride - R
quality assurance : o L
quality control ' '
Remedial Investigation

~ Site Characterization Plan

Sampling and Analysis Plan
standard penetration test

total petroleum hydrocarbons
Unified Soil Classification System
ultraviglet

volatile organic compounds
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TABLE B-2

Sample Container, Preservation, and Holding Time Requirements - -

Remedial Investigation Work Plan
Portland Ship Yard

5555 North Channel Avenue
Portland, Oregon

Project No. 4800

Method Numbé Preservation  |Holding Time. -
NW TPH Hydrocarbon Identification GC/FID~ |Soil 8-ounce glass jar Coolto4 C extract within
(HCID) 14 days
Water {1-liter glass amber bottle Coolto4 C extract within
’ 7 days
NW TPH-G GC/FID Soil 8-ounce glass jar © |Coolto4 C 14 days
Gasoline Quantification
Water |(3) 40-ml VOA vials . Coolto4 C 14 days
NW TPH-Dx GC/FID Soil 8-ounce glass jar Coolto4 C extract within
Diesel-range and Qil-range 14 days
Quantification Water |1-liter glass amber bottle Coolto4 C extract within
7 days
EPA Method 8021B GC/PID Soil 6-inch PVC or brass sleeve Cooltoa C 14 days
Benzene, Toluene, Ethylbenzene, Xylene capped with teflon tape and
(BTEX) plastic end caps
Water [(3) 40-m] VOA wvials Cooltod C 14 days
HCl pH<2
EPA Method 8260B GC/MS Soil 6-inch PVC or brass sleeve Coolto 4 C 14 days
capped with teflon tape and :
Volatile Organic Compounds (VOCs) plastic end caps
Water |(3) 40-m] VOA vials Coolto4 C 14 days
HCI pH<2
EPA Method 8270C GC/MS Soil 8-ounce glass jar Coolto 4 C ‘114 days
Semivolitile Organic Compounds (SVOCs)
EPA 8270 SIM Water |1-liter glass amber bottle Cooltod4 C extract within
7 days
Polynuclear Aromatic Hydrocarbons (PAHs)
EPA Method 8082 GC/ECD  |Soil 8-ounce glass jar Coolto 4 C extract within
. 14 days
Polychlorinated Biphenyls (PCBs)
Water |I-liter amber glass Coolto4 C  |extract within
7 days
Total Metals: ICP Soil 8-ounce glass jar Cooltod4 C 6 months
Arsenic, cadmium, chromium, copper, nickel,
lead, tin, zinc
EPA Method 6010/200.7 Water |1-liter plastic Cooltod C 6 months
HNO3
EPA Method 7060 - Arsenic
EPA Method 7421 - Lead
Cold Vapor
EPA Method 7470A Analyzer [Soil 8-ounce glass jar Coolto4 C 23 days
Mercury
: Cold Vapor
EPA Method 245.1 Analyzer (Water |l-liter plastic Coolto 4 C 23 days
Mercury ' HNO3

NOTE C = degrees centigrade
ECD = electron capture detector

EPA = U.S. Environmental Protection Agency

FID = Qame ionization detector
GC= gas chromatography
HCI = hydrochloric acid

HNO3 = nitric acid

ICP = inductively coupled plasma
PVC = polyviny!l chloride

SIM = Selective lon Mode

TPH = total petroleum hydrocarbons

VOA = volatile organic analyses HAHN AND ASSOCIATES. INC.
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ATTACHMENT B-1
Example Field Logs and Forms
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PROJECT FIELD NOTES ' : : ' Date : '

: ' ' ' ' T " Project: Portland Ship Yard
Project No.: 4800

Project Manager:

. CONTINUATION SHEET

Time Task Description

(5/92) Signed




HAHN AND ASSOCIATES, INC.

PROJECT FIELD NOTES

- EQUIPMENT SITE

Date :

Project:

Project No.:
Project Manager:

Page -1 of

Portland Ship Yard
4800 ‘

WORK FORCE

HAI ) :Rental/Vendor . Conditions
Subcontractor ‘Rental/Vendor Temperature
Subcontractor

HAI EQUIPMENT

Air Pump (Sensidyne) Field Office IMeasuring Wheel iPump, Purge ‘Wtr Filter Unit
Aquifer Test iGas Meter (GasTech) !OVA (MicroTip/PID) :Pump, Submersible
Bailer (SS or Teflon) !Generator iPacker Troll 4000
Cond/pH/Temp Meter !Hand Auger iPower Tool Turbidity Meter

Data Logger (Hermit) :Interface Probe iPressure Transducer UV Box !
DO Meter ‘Magnetometer iPump, Peristaltic 'Water Level Meter
HAI SUPPLIES

Bailer (disposable) ‘Distilled Water (gal) Locks “Tubing (well)
Bentonite (bags) Gloves, disposable (pr. Resp. Cartridges (pr.) ‘Tyvek, coated

Booties (pr.) ‘Gloves, Edmont (pr.) -Sample Tubes ‘Tyvek, uncoated
Booties (pr.) -Gloves, Solvex (pr.) Sensidyne Tubes ‘Water Filters
Concrete (bags) .Locking Caps ‘Stakes ;

ACTIVITIES

Leave Office: Arrive Site:  Leave Site: "Arrive Office:

Respirator Use/ Hours:___ Minutes:___ Odometer Out: Odometer In: ‘Total Mileage:
Time Task Description

(5/98) Signed
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HAHN AND ASSOCIATES, INC.
Environmental Management
434 NW Sixth Avenue, Suite 203 + Portland OR 97209
(503) 796-0717 « Fax (503) 227-2209

Laboratory

Lab Project No.

Chain 61‘ Cusztodiy No.. -

CHAIN OF CUSTODY

Project Manager

Liquid with Sediment Sample

Samples Received at 4C (Y or N)

Project No. 4800 Test Filtrate Test Sediment Test Both{Appropriate Containers Used (Y or N)
Project Name Portland Ship Yard, Portland, Oregon Multi-Phase Sample Provide Verbal Results (Y or N) ~ No
Collected by Test One (which) Test Separately Shake |Provide Preliminary Fax Results  Yes
Comments Matrix Analyses to be Performed
&
g
Kl
=
Q
O
‘s
b
=] B 5
AlZ|0) 2 &
Lab ID Sampl Date |Time| Sample Description Remarks
Relinguished by Company Date Time Received by Company
Relinquished by Company Date. : Time Received by Company
Relinquished by Company Date Time Received by Company




HAHN & ASSOCIATES, INC.
434 NW Sixth AvenueZ
Portland, OregonZ

BORING NUMBER: _

Updated: 1/11/00 GHT

Page 1 of 1

File: UplandSAP_Boring_Log.xls

(503) 796-0717 HAI LOGGER: DRILL | DRILL
PROJECT: SAMPLING METHOD: START | FINISE '}
Portland Ship Yard DRILLING METHOD: Time:  |Time: -,/ >
5555 North Channel Avenue EQUIPMENT TYPE
Portland, OregonZ DRILLER: Date:  |Date:
PROJECT #: 4800 DRILLING CONTRACTOR: '
— [+ .
£ B |2 | T 5 |B BORING DIAMETER:
Ry | m S [RE] eim 8 | <] « ~ JCASING DIAMETER:
g2 JMME’E\DQE_,nE AR
SZ | ES | 2 |25|82|5c|38|E (8| &3 |SURFACE ELEVATION:
22 |I5 | E |2z ® 20" 821 BE5 [10p OF CASING ELEVATION:
£ wv oz o R o= EREIRZ
o o 5 S| A=
< © SOIL DESCRIPTION
L
2
3
4
5
6
7
8 AN
) 9 ] /_\"{«
10
11
12
13
14
. 15
!5
i 16
i
|
Y
Y
19
- 20



HAHN & ASSOCIATES, INC.
434 NW Sixth Avénue:
Portland, Oregon”

(503) 796-0717

BORING NUMBER:

HAI LOGGER:

DRILL

' PROJECT:
"o  |Portland Ship Yard '
‘ 5555 North Channel Avenue

Portland, OregonZ

SAMPLING METHOD:

START

" DRILL
FINISH

DRILLING METHOD:

Time:

EQUIPMENT TYPE

Time:

DRILLER:

Date:

PROJECT #: 4800

DRILLING CONTRACTOR:

Date:

NT

ABANDONME
DETAILS
SAMPLE

NUMBER
TIME
'HEADSPACE
(ppm)
LAB RESULTS

TPH (ppm)

SPT
(blows/0.5 feet)

RECOVERY
(%)

DEPTH (feet)
GROUNDWATER

STRATA

(USCS)

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

TOP OF CASING ELEVATION:

SOIL DESCRIPTION

(3]

1

23

24

25

26

28

29

30

31

32

33

34

35

36

37

38

39

40

Updated: 1/11/00 GHT

Page 2 of 1

File: UplandSAP_Boring_Log.xls




HAHN & ASSOCIATES, INC.

MONITORING WELL NUMBER

434 NW Sixth AvenueZ MW - 1s
Portland, Oregonz OWRD #
(503) 796-0717 HAI LOGGER: Joan Doe DRILL | DRILL
PROJECT: SAMPLING METHOD: 2 & 3-inch Split Spoon Sampler START | FINISH
Porland Ship Yard DRILLING METHOD: Hollow Stem Auger Time: |Time:
5555 North Channel Avenue |EQUIPMENT TYPE Mobile B-59 11:00 15:00
Portland, OregonZ DRILLER: John Doe Date: [Date:
PROJECT: 4800 DRILLING CONTRACTOR: Good Drilling Company 14-Feb-99 | 14-Feb-99
z [ —_ 2 i .
g ) 8 ,2) S z|a BORING DIAMETER: 10. 1/4-inch OD
EwlRx = 5] & & l=| < ~ JCASING DIAMETER: 2-inch ID
1822 @ ma‘fgo&,mg,\v;[ﬂw
32 = &2l = 2 &l 3 SSIZE[E 2 5 $ |SURFACE ELEVATION: 346.25 feet MSL
78 2 ;3 R A I 1 E 5| & = |TOP OF CASING ELEVATION: _345.92 feet MSL
) T 3 Z|= ez .
s = © SOIL DESCRIPTION
§§ Ut 1215; - 45 100 21 Sandy GRAVEL with cobbles and trace silt - as above, no
] S8 - 19 No >50 20 odor, no discoloration, no sheen.
o -
® Bz )
shE GW
S §§
% 37E 23
- = §
EES
2 Ecs ) p .
S S E LA 28 100 24 ‘Sandy GRAVEL with cobbles and trace silt - as above, no
f 16 No 30 20 odor, no discoloration, no sheen.
Cap 25 :
26
30 . '
T 31
32
T 33 Materials:
34 1 flush monument
1 lock
35 1 10-foot PVC casing
- 1 5-foot PVC casing
! 36 1 10-foot 0.010-slot PVC screen
12 50# bags 10/20 colorado silica sand
. 9 504 bags bentonite chips
: 37 2 50# bags cement
38
: * Sample Number Prefix: 3484-990214-
;39
1]

Updated: 1/11/00 RAH

Page 2 of 2 File: UplandSAP_Well_Log.xls
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|HAHN & ASSOCIATES, INC. ' .
434 NW Sixth Avenue™ MONITORING WELL NUMBER . MW - 1s
Portland, OregonZ " OWRD #
(503) 796-0717 HAI LOGGER: Joan Doe DRILL | DRILL
PROJECT: SAMPLING METHOD: 2 & 3-inch Split Spoon Sampler START | FINISH
Porland Ship Yard DRILLING METHOD: Hollow Stem Auger Time: |Time:
. 5555 North Channel Avenue EQUIPMENT TYPE Mobile B-59 11:00 15:00
Portland, Oregon” DRILLER: : John Doe Date: |[Date:
PROJECT: 4800 DRILLING CONTRACTOR: Good Drilling Company 14-Feb-99 | 14-Feb-99
z =1 — o2 . 3
IR
30:—_’-—133 & ggs P;@Aggga__ D ETER: -inc
2S84 4] 38 IR EIEIE & |SURFACE ELEVATION: 346.25 feet MSL
=258|258| F |28 £ |” 2|3 7| & 3| £ 2 frop oF CASING ELEVATION: 34592 feet MSL
o o) o] & a (=
O . o SOIL DESCRIPTION
Flush Monument : ; ' , . Ground surface
2 Asphalt :
§ - 1 GRAVEL - brown, moist, dense, non-plastic, poorly graded, (fl).
U' 2 SILT - brown, moist, firm, slightly-plastic, no odor, no
discoloration.
o 3 '
4
f
< 5 5 GW Sandy GRAVEL with some silt - brown, moist, very dense,
5 100 =~ non-plastic, moderately graded, no odor, no discoloration, no
=i #[036_ 1115 20 100 61> sheen.
i
‘5 & 45 No 38 100
H: B 7
Sy =
sy E N
E g - 6_ 100 Sandy GRAVEL with some silt - as above, wet, no odor, no
=@ S| 037 1130 27__ 100 - discoloration, no sheen. :
i I 22 No 50 . 20 9|8 :
3 IS ) =
10l ®
4 4 100 Sandy GRAVEL with some silt - as above, no odor, no
038 1140 5 100 11 GW discoloration., no sheen.
41 No 28 10
-
[ 039 1150 : I.\ {I P I I I :
-E : . - . 15 "
=% P AN+ .
= E. : 15 100 ° Sandy GRAVEL with cobbles and trace silt - brown, wet,
o ESE 040 1200 18 100 . 16 very dense, non-plastic, moderately graded, no odor, no
§ ,gE 32  No 12 - 20 ' discoloration, no sheen.
_§ % : : . - 17
5 s : X
S E= 1210 - - >50 . .18
a - .
5 : :
E 19
© 20

Updated: 1/11/00 RAH . Page 1 of 2 File: UplandSAP_Well_Log.xls



INVESTIGATIVE DERIVED WASTE (IDW) INVENTORY FORM -

Page ____of

Project Name Portland Ship Yard Project Number 4800
Project Locatio 5555 N Channel Avenue Project Manager
Portland, Oregon Date
<— Fill Out In Field|Follow-Up —>
. Container. . Date of Waste Date of - .Disp(_fsfdl::A F D|sposal S L

Container # Type AContents - |Generation Labeled As Determination|Disposal  |Method ‘ __I:J,o,éqtion;:. . -(.?pmm'ents
CHOICES * ‘|Hazardous ~  [Hazardous™ |Landfill
- Special © Special A | Treatment "

- |Non-hazardous |Non-hazardous | '|On-site/Disp

- |Other (explain) |Other (explain) - | . S
Updated By: Date Updated By: Date:
Updated By: Date: Updated By: Date:

(9/95) HAHN AND ASSOCJ 4TES, INC.
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Well Development Surmnzity Sheet-

.~ WELL NUMBER

General Information

Purge Volume Calculation

“Static
Project Name Portland Ship Yard Total Well] Water | Water | Convert
. Depth Level | Column | Factor One Well | TEN Well
HAI Project No. 4800 (ft) (ft) 0 | galifoot)| Vol (gal) | Vol (gal)

Date

Developing Personnel

Purge Method

2'well = 0.17 gallons/linear ft 4" well = 0.66 gallons/linear ft

Well Purge Data

Total Volume to Purge =

Time

Volume ;
Purged”
(gallons)

Conductivity| Temperature
" (uS/em) degrees
x100/x1000 (C/F)

pH

Comments

Purge Water Disposition

Drum No.

On Ground |Other

Page 30of 1

Storage Tank No.

HAHN AND ASSOCIATES, INC.



Monitoring Well Sampling Sunimary Sheet

WELL NUMBER

General Information

Purge Volume Calculation

Project Name Portland Ship Yard

HAI Project No. 4800

Static

(ft) (f) (ft)

Total Well| Water | Water
Depth Level | Column

Convert A Three
Factor One Well| Well Vol
(gal/foot) | Vol (gal) (gal)

Date

Sampling Personnel

Purge Method

2' well = 0.17 gallons/linear ft 4" well = 0.66 gallons/linear ft

Sampling Method

Sample Containers

Number |Type Preservative |Analytical Parameters

Sample Information

" |Sample Date

Sample Time

Sample Number

Well Purge Data

Total Volume to Purge =

Volume ] Conductivity| Temperature
Time Purged (uS/cm) degrees pH Comments
(gallons) § x100/x1000 (C/F)
Purge Water Disposition
Drum No. Storage Tank No. On Ground [Other

Page 2 0of 1

HAHN AND ASSOCIATES, INC.



Temporary Well Point'
Sampling Summary Sheet

WELL POINT NUMBER

General Information

PutggVolume Calculation

Static

Project Name Portland Ship Yard Total Well] Water | Water | Convert Three

. Depth Level | Column | Factor One Well] Well Vol
HAI Project No. 4800 (ft) (ft) (f) | (zaVfoot)] Vol (gal) (gal)
Date
Sampling Personnel
Purge Method 2' well = 0.17 gallons/linear ft 4" well = 0.66 gallons/linear ft
Sampling Method Sample Containers

Number |Type

Preservative

Analytical Parameters

Sample Information

Sample Date

Sample Time

Sample Number

Well Purge Data

Total Volume to Purge =

Volume | Conductivity{ Temperature
Time Purged (uS/cm) degrees pH Comments
(gallons) § x100/x1000 (CI/F)
Purge Water Disposition
Drum No. Storage Tank No. On Ground {Other
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Table B-1

Proposed Phase Ia Laboratory Analysis Summary -

Remedial Investigation Work Plan
Portland Ship Yard

5555 North Channel Avenue
Portland, Oregon

HAI Project No. 4800

Tentative Number of Soil Samplgs to be Analyzed

Area of Investigation Investigative Number [Sample ~ . Analytical
Method Soil Borings |Matrix Parameters Investigative Field QA/QC Samples Matrix
_ | Samples Duplicate BI::k Eq.uip. Blank | Total
Ballast Water Treatment Plant (BWTP) Push Probe 12 Soil Metals 24 2 26
. TPH 24 2 26
BTEX 12 1 13
PAHs 12 1 13
PCBs 12 1 13
12 Groundwater. Metals 12 1 14
BTEX 12 1 1 1 15
PAHs 12 1 1 14
N. Channel Avenue Fabrication Site Push Probe 15 Soil Metals 18 2 20
' TPH-Dx 18 2 20
PAHs 9 1 10
PCBs 9 1 10
3 Groundwater Metals 3 1 1 5
PAHs 3 1 1 5
VOCs 3 1 1 1 6
Building 73 Push Probe 3 Soll Metals 3 3
TPH 3 3
PAHs 2 2
VOCs 3 3
3 Groundwater Metals 3 3
PAHs: 3 3
VOCs 3 3
Building 4 Push Probe 5 Soil Metals 5 5
TPH 5 5
PAHs 2 2
VOCs 5 5
5 Groundwater Metals 5 5
PAHs 5 - 5
VOCs 5 5
Paint Shed/Blast Booth Area- Push Probe 5 Sail Metals 5 1 6
TPH 5 1 6
PAHs 2 1 3
. VOCs 2 1 3
5 Groundwater Metals 5 1 1 7
PAHs 5 1 1 7
VOCs 5 1 1 1 8

bgs = below ground surface

BTEX = benzene, toluene, ethylbenzene, and xylene
PAHSs = polynuclear aromatic hydrocarbons

PCBs = polychlorinated biphenyls

" VOCs = volatile organic compounds

QA/QC = quality assurance / quality control
TPH = total petroleum hydrocarbons by hydrocarbon identification (HCID) method
TPH-Dx = diesel and oil-range total petroleum hydrocarbons
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Table B-1 -

Proposed Phase Ia Laboratory Analysis Summary

Remedial Investigation Work Plan
Portland Ship Yard

5555 North Channel Avenue
Portland, Oregon

HALI Project No. 4800

Area of Investigation

Investigative

Method

Number

Soil Borings

Sample

Matrix

Analytical

Parameters

Tentative Number of Soil Samples to be Analyzed

Investigative

Samples

Field QA/QC Samples

Duplicate

Trip
Blank

Equip. Blank

Matrix

Total

Building 43, 50, 80 Area (Steam Cleaning Basin)

Push Probe

Soil

Metals
TPH-Dx
PAHs
VOCs

— e wd

Groundwater

Metals
PAHs
VOCs

Electrical Substations

Hand Auger

36

Sail

TPH
PCBs

]

Old Boiler Area

Push Pro_be

Soil

Metals
TPH
PAHs

Groundwater

Metals
PAHs
VOCs

Former Hazardous Waste Storage Area

Push Probe

Soil

. Metals
TPH
PAHs
PCBs
VOCs

Groundwater

Metals
PAHs
VOCs

BAaBBRENNABaasanNg MO woe o

e Bl e e
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bgs = below ground surface

BTEX = benzene, toluene, ethylbenzene, and xylene
PAHs = polynuclear aromatic hydrocarbons

PCBs = polychlorinated biphenyls

QA/QC = quality assurance / quality control
TPH = total petroleum hydrocarbons by hydrocarbon identification (HCID) method
TPH-Dx = diesel and oil-range total petroleum hydrocarbons

VOCs = volatile organic compounds
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PSEP ' Puget Sound Estuary Program
PSY Portland Shipyard
QA1 Quality Assurance Level “17 (as specxﬁed by WDOE)

" ‘QAPP ' Quality Assurance Project Plan
QA/QC . Quality Assurance/Quality Control
QLs . Quantitation Limits '
RPD . Relative Percent Difference -

- SIM Select Ion Monitoring

~ SPI ~ Sediment Profile Imaging -~
SRM . ~Standard Reference Material
sop - . Standard Operating Procedure
SOwW " Statement of Work '
N3 Sediment Profile Image
TBT Tributyltin
VOA ~ Volatiles Organics Analysis

WDOE Washington Department of Ecology
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1. FIELD SAMPLING PLAN

The Portland Shipyard (PSY) Remedial Investigation (RI) is designed to meet the
objectives described in the Site Characterization Plan section of the Remedial
Investigation/Feasibility Study Work Plan for the Portland Shipyard (PSY). This
Sampling and Analysis Plan (SAP) was developed in response to the State of Oregon
Department of Environmental Quality (DEQ) File Review Memorandum regarding the
Swan Island Portland Shipyard (File Memo-ECSI No. 271). DEQ reviewed the Port of
Portland's PSY Sediment Investigation Report (SEA 1998) and determined that the Port
had completed a substantive portion of the RI. However, the File Review Memorandum
identified several sediment data gaps that needed to be filled to complete the RI. Striplin
Environmental Associdtes (SEA) will be responsible for implementing this SAP. '

The field sampling plan discusses the additional locations, analyses and samples needed
to fill two data gaps identified in DEQ’s File Review Memorandum. The first data gap
is the collection and analysis of additional bulk samples of surface and subsurface
sediment to complete the identification of the aenial and vertical extent of chemicals of
interest. This data gap is discussed in Section 1.1. The second data gap is the
determination of the bioaccumulation potential of the sediment. This is discussed in - 3
Section 1.1.3 and in Section 4. '

This document describes methods for the collection, analysis and quality control of
samples obtained in and around the shipyard. These samples will be used to complete the
characterization of the aerial and vertical extent of contaminated sediments near the
facility and the bioaccumulation potential of the sediment.

1.1 SAMPLING LOCATIONS AND RATIONALE

1.1.1 Selection of Surface Station Locations

Eighteen surface sediment samples will be collected at specific locations in and around
PSY to fill data gaps identified in the DEQ file memorandum (Figure C-1, Table C-1).

Five areas are designated for sampling to complete aerial extent analyses:

1. Swan Island Lagoon between Berths 304 and 308

Two additional surface sediment stations will be located in this area. The
first will be between historical Stations PSY10 and PSY 14." The second .
will be between PSY 3 and PSY 10. These stations are being established N
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to fill data gaps along the PSY berths. Large tankers and others vessels
were blocking access to these berths at the time of the PSY Sediment
Investigation in March and April 1998.

2; Berth 302 to further define the PCB area at PSY 14

Four additional stations around at and Station PSY 14 (one at PSY14 two
along side and one offshore) to define the extent of PCB contamination.

_ 3. Dry dock basins

Six stations will be located in the three dry dock basins.  Two stations will
be positioned under each of Dry Docks 1, 3 and 4 because sampling under

-- the dry docks has not occurred since the early 1990’s. A seventh station
will be established off the mouth of Dry Dock 4 to determine the lateral
distribution of COlIs near Dry Dock 4.

4. . Willamette River side of the Shlpyard

Four stations will be established at and around historical Station DM-H.
Station DM-H was located offshore of the Ballast Water Treatment Plant
(BWTP) outfall and there was some indication that moderately high levels
of COIs were found at this station. .

5. Swan Island Légoon at Berth 311

One station will be established at the location of Berth 311. This station
will be established between Stations PSY-5 (Berth 311) and PSY-1to

further define the distribution of COls in surface sediments near Berth 311 -
and the City of Portland storm water outfall located adjacent to PSY-1.

1.1.2 Selection of Subsurface Station Locations

Nine subsurface stations will be established and co-located with the surface sample
stations to further determine the vertical distribution of COls in the sediment (Figure C-2,
Table C-2).

Cores will be taken to the maximum depth possible, generally the depth where refusal of
the core occurs. Each core will be cut into four-foot sections for compositing and
analysis to assess the vertical distribution of chemicals of concern.

1. Swan Island Lagoon at Berth 311

A single subsurface station will be established at the location of Berth 311.
This subsurface station will be co-located with the surface station
described above. This station will be established between Stations PSY-5
(Berth 311) and PSY-1 to further define the distribution of COIs in
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subsurface sediments near Berth 311 and the City of Portland storm water
outfall located adjacent to PSY-1.

2. Berth 302 to further define the PCB area at PSY 14

Two additional subsurface stations will be established to determine the
vertical distribution of PCBs near PSY 14. One will be established at the
~location of station PSY 14 and the second will be located offshore of PSY
14.

3 Dry dock basins

- .Four subsurface stations will be established to determine the vertlcal
distribution of chemlcalsbof interest (COI) in or near the dry dock basins.
One station will be established under Dry Docks 1, 3 and 4. Coring will
be done using a drilling rig to sample through access hatches on the floor
of each dry dock. The forth-subsurface station will be established in the
area west of the location of PSY 36 at the mouth of Dry Dock 4.

4. Small Boat Basin Offshore of the BWTP

Two subsurface stations will be established offshore of the BWTP to
further define the subsurface distribution of COls in this area.

1.1.3 Selection of Stations for Bioaccumulation Testing

A phased approach will be used to select surface sediment stations for bioaccumulation
testing. The first phase will involve the collection and analysis of surface sediment
samples for bulk chemistry. - From among these stations, several will be selected for
bioaccumulation testing. The selected stations will include stations that span a range of
COI concentrations. The second phase will be the collection of fresh sediment at the
stations selected for bioaccumulation testing. The selection of stations and COls for
testing will occur after DEQ has finalized its procedures and methods for evaluating the
risks posed by bioaccumulative contaminants. The proposed approach to bioaccumulation
testing will be described in the Phase II RI Work Plan addendum that will be submitted to
DEQ for review and approval.

1.2 SAMPLE DESIGNATIONS

Each sample designation reflects a short prefix identifying the sampling event and station
number, and is followed by a letter describing the sampling horizon [S for surface (0-10
cm), A for 0-4 ft interval, B for 4-8 ft, and C for 8-12 ft ]. Because this is the second
round of sampling at the PSY, the survey name will be PSY(2). For example, sample
PSY(2)-01S is decoded as PSY(2) = Portland Shipyard-second round, 01 = Station No.
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01, and S= surface, and for a core sample, PSY(2)-01A is taken from the 0-4 ft interval,

" PSYO01B is taken from the 4-8 ft interval. Following this scheme the stanon numbers will

take over where the previous station numbering stopped.

. 1.3 STATION POSITIONING

A differential global positioning system (DGPS) will be used for precision navigation.
DGPS consists of a GPS receiver on the sampling platform and a differential receiver
located at a horizontal control point. At the control point, the GPS-derived position is

- compared with the known horizontal location, offsets or biases are calculated, and the

- correction factors are telemetered to the GPS receiver located on the sampling vessel.
-The GPS receiver routes latitude and longitude to an integrated navigation system, which

" displays the vessel's position in plain view. Navigation data such as range and bearing

from the target sampling location are provided at a user-defined scale to guide the vessel's
pilot to the desired location.

Differential GPS can provide accuracies on the order of £1-5 meters. Positioning
accuracies on the order of +1-3 meters will be achieved by avoiding periods when the
signal is weak. The GPS system will not be used when it is not receiving strong satellite
signals (i.e., when the vessel is up against a large dry dock). When this occurs, distances
to the station will be measured from known landmarks. Actual geodetic coordinates
(NAD 1927) for each surface and subsurface station are provxded in Tables C-1 and C-2,
respectively. :

1.4 SAMPLING VESSEL

The R/V Nancy Anne will be used to collect all surface grab and subsurface core samples.

" This vessel is a 36-foot shallow draft catamaran with a 2,000-pound capacity winch. Itis
~ powered by twin 120 hp Volvo stern drives. The R/V Nancy Anne is owned and operated
* by Bill Jaworksi of Marine Sampling Services (MSS), Gig Harbor, Washington.

1.5 SURFACE SEDIMENT SAMPLING

Surface Sample Collection. Collection of undisturbed sediment requires that the

.. sampler:

e (Create a minimal bow wake when descending.
e Form a leak proof seal when the sediment sample is taken.

e Prevent winnowing and excessive sample disturbance when ascending.
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e Allow easy access to the sample surface. -

Surface (0 - 10 cm) sediment samples will be collected using a 0.3 m* hydraulically
powered grab sampler provided by Marine Sampling Systems. The power grab sampler
is designed to consistently collect undisturbed samples to the required depth below the
sediment surface. The grab sampler is fitted with screened top doors covered with rubber
- flaps. Upon descent, the flaps are forced open to minimize the bow wake and, upon
ascent, the flaps are forced closed to prevent sample winnowing.

The power grab will be lowered by a hydraulic crane and winch at a controlled speed of
approximately 4 ft/sec until near the bottom, at which time the lowering speed was
reduced to a speed of approximately 1 ft/sec. The power grab is opened and closed
electronically by switches controlled by the captain.

A position fix will be taken each time the sampler hits bottom at a station. After impact,
the grab will be retrieved and gently positioned on a processing table. If necessary, the
boat will be maneuvered to minimize vessel rolling to prevent the grab from swinging.
After being brought aboard and secured on the table, the sampler will be visually 4
evaluated for the absence of water leaking from the sides or bottom due to rocks, sticks or
organisms caught in the jaws of the grab.

Grab Sample Acceptabilify. After recovery, the grab will be evaluated for sample
acceptability. The hinged lids on top of the sampler will be opened and the sample will
be inspected for the following criteria (PSEP 1986):

e Sediment does not extrude from the upper surface of the sampler and is not
pressed against the top of the sampler.

» Sediment surface is relatively flat and undisturbed (not sloped with partial sample
or washed near the sides of the grab). '

e  No water leakage from the sampler is allowed. Overlying water is present to
indicate minimal leakage.

» Overlying water is not excessively turbid.

e The penetration depth is at least 5 inches (12 cm).

If a sample fails to meet all of these criteria, it is rejected. If an acceptable sample is not
obtained after a reasonable number of attempts, the station position is moved, following
. approval of the Field Manager.

Once the grab sample is deemed acceptable, penetration depth is measured and recorded
on the surface sample log sheets (Figure C-3). Sample characteristics, such as color,
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oder, sediment type, and presence of fauna or flora, will also be noted on the field log
sheets. Overlying water will be slowly siphoned off from near the edges of the sampler.

Grab Sample Processmg Sedlment grab samples are processed accordlng to the
: followmg step-by-step procedure

1. The samples are first collected for volatile organics analysis (VOA) and sulfides.
The jars will be filled so that there was no headspace The sulfide sample will be
preserved with zmc acetate

2. The top 10-cm of sediment will be collected using a clean stainless steel spoon or
. spatula.. Sediment in contact with the edges or bottom of the grab will not be
.collected. -

3. Sedimentis transferred to a clean stainless steel bow! and covered with aluminum
foil. :

4. The grab sampler will be redeployed until enough sediment is obtained for the
required analyses.

5. The composite sample will be stirred until the sample is of uniform color and
texture. If materials (e.g., shells, rocks) are removed it will be noted on the field
log. - : ' B

6. The jars for the remair_xirig chemical, and bioaccumulation analyses are filled.

7. Each glass container is sealed in a plastic bag in case of breakage. The samples
will be packed in an ice chest to minimize the chances of breaking.

8. Excess sediment from the grab and composite samples will be returned to the
collection site.

- 9. The grab sampler and equipment are then decontaminated to prepare for sampling -
at the next station.

1.5.1 Diver Collected Samples from Under the Dry Docks

Divers will sample surface sediments located within the PSY dry dock basins. Samples
will be collected using a hand-held stainless steel corer having a 4-inch diameter. A
valve at the top of the corer will be opened to allow water to escape and prevent
compression of the sediment surface. The corer will be inserted in the sediment to a
depth of 10-cm using a gentle twisting motion. Once the corer is completely pressed into
the sediment, the diver closes the valve, slides the bottom retention plate into position to
contain the sediment, and slowly extracts the corer from the sediment. The diver will
return the sealed corers to the sampling vessel where it is transferred to a processing
crew.
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A diver core sample will be considered acceptable if the following conditions are met:

‘e The corer penetrated to the minimum acceptable sampling depth
e Minimal water is present within the sample core
e No sample is lost prior to compositing.

If the sample is acceptable, care will be taken to remove all overlying water from the
corer and the sediment will be transferred from the corer into-a stainless steel bowl. The
physical characteristics of the sediment are recorded on the field log sheets, and
sediments will be homogenized using the same methods described for surface grab
samples. Adequate volumes of sediment will be collected to perform the analyses for the
target chemicals listed in Table C-3. '

1.6 SUBSURFACE SEDIMENT SAMPLING

Core Collection. The vibracorer will be provided by Mr. Bill Jaworski of MSS. The
MSS custom-built vibracorer deployed from the R/V Nancy Anne can obtain sediment
cores up to 20 ft long. The vibracorer uses a hydraulic system that vibrates and drives a
length of 4-inch outside diameter (OD) aluminum tubing into the sediment. A continuous
sediment sample is retained within the tubing with the aid of a stainless steel core
cutter/catcher. ‘

Sediment recovery measurements will be used to cut sections of the core to desired
lengths, usually 4-foot long sections. The in situ depth to the top of the section will be
recorded for each section on the core log sheet (Figure C-4). Before the tube is cut, a
label identifying the station and core section will be securely attached to the outside of
the casing at the top of each section, and wrapped with transparent tape to prevent loss or
damage of the label. The core-sections will be labeled with the boring number and the
top and bottom depths below the mudline that the sample was collected from.

Sediment at the end of each tube section will be visually classified for qualitative sample
characteristics. Changes from the top to the bottom of each section of the tube will be
noted and recorded on the core log sheet. Empty tubing will be removed to assure that
each section is full of sediment. The core ends will then be covered with aluminum foil,
a protective cap and duct tape to prevent leakage. The core sections will be stored upright
in a container chilled with ice or “blue ice” to approximately 4°C. The cores will be
transported to the onshore sample processing facility twice daily.

Subsurface Sampling Beneath Dry Docks. Sampling of subsurface sediment beneath
the dry docks will be accomplished using a portable or truck-mounted drill rig. The
drilling truck will be craned onto the dry dock, secured, and drilling will occur through
openings within the dry dock.




Striplin Environmental Associates, Inc. - ] ) B - . - o ' o ' . C-8
Portland Shipyard Draft Sampling and Analysis Plan ’ :
01/24/00 i .

A hollow-stemmed auger will be used for sampling. Samplingbwithin the holl‘ow; .
stemmed auger will be accomplished with either a Shelby tube or a split spoon sampler.

For both types of sampling implements, the hollow-stem auger will be advanced to the

" level within the sediment column at which the intended sample starts (e.g. if the 2-4 ft -
sediment interval below mudline is to be collected, the auger would be advanced to -2 ft
below the sediment surface). Once the auger is at the desired level within the sediment
column, the sampling device within the auger will be advanced into the sediment. By
stopping the auger at the upper limit of the intended sample interval, the shelby-tube or
split-spoon sampler will then be advanced beyond the auger and into undisturbed
sediment. :

Shelby tubes are typically hydraulically advanced into the sediment column beyond the
auger tip. Shelby tubes typically collect a 2-ft sample interval and are 3 inches in
diameter. The shelby tube sample offers a more undisturbed sample and greater sample
volumes than a split-spoon sampler. It is most effective in unconsolidated or poorly
consolidated sediments.

A split-spoon sampler is more effective at collecting consolidated and stiff subsurface
sediments than a shelby-tube type sampler. If used, the split spoon will be advanced into
the sediment by hammering the drill rod with a known weight. The number of blows’
needed to advance the split spoon to the desired sampling interval will be recorded in the
log and will provide a relative measure of the shear strength and stiffness of the native
sediments. Split-spoon samplers are generally 20-24 inches in length and 2.5 inches in
diameter.

Core Sample Acceptability. As the core is brought aboard it will be visually evaluated

-for penetration and loss of sediment from the tube. Overlying water should be present but
should not be excessively turbid. Caution will be used to prevent disturbance of the
surface of the sediment when it is placed in a horizontal position during removal from the
coring tripod. The core catcher will be inspected for rocks or other obstacles that may
have plugged the core while penetrating. A core will be rejected if there is doubt about
its representativeness. '

Sediment depth in the core is used to determine if the desired depth has been sampled. If
recovery is poor, collection of another core may have to be attempted at that station. The
longer core of the two will be chosen as the primary core to be analyzed. The second
core is retained in case problems, such as excessive disturbance, is discovered during core
processing. Secondary cores will not used if the first core is acceptable.

Core Compaction. The vibracore is equipped with a transducer to monitor drive length
(core penetration). Compaction will be estimated (instrument recovery/drive length) and
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used to determine in situ sampling depths. Recovery will be measured by dxv1d1ng the
core percent length (measured usmg a ruler) by the drive length. :

Core Sample Processing. Core sections will be extruded in the laboratory by attaching
the core tube at an angle to a vibrating table and then tapping the tube witha mallet. This
process produces a generally intact core for visual classification of the sediments with
depth and subsequent collection of sediment for chemical analy51s Step by step core
processing procedures are outlined below:

1. Secure the core to a vibrating table. Remove the duct tape and aluminum foil from
the top of the tube, being careful not to disturb or lose sediment.

2. Extrude core sections by tilting and/or vibrating the core section and letting the
sediment slide out slowly. If necessary, a clean, fabricated stainless steel plunger
will be used to push the core onto the table.

3. Exclude the sediment in contact with the edges of the core tube by peeling or
scraping off a layer of sediment, approximately 0.5 cm in depth, around the
exposed circumference of the sample. Slice 2.5 cm of sediment off each end of the
section that may have been in contact with the pipe cutter and plunger.

4. Note stratification of color and texture on the core log sheet. Note debris, odor,
sheen, biological features, sediment density and other distinguishing
characteristics.

5. Transfer the sediment to a stainless steel bowl, excluding the portions that may
have been in contact with the core tube. Stir with a stainless steel spoon until the
sample is of uniform color and texture. Remove debris (e.g., rocks, shells) and
note their rémoval on the core log.

6. Collect samples for chemical analyses (leaving headspace) and place them in a
refrigerator.

7. Collect sample for grain size kanalysis. If necessary, scrapings from the sides may
be used if they are representative of the sample.

8. Seal each glass jar in a plastic bag and place sample in ice chest or refrigerator:
Pack the samples to minimize the chances of breaking. Decontaminate the
processing equipment prior to processing the next core.

Note that samples will be composited over a 4-ft length of the core. Samples will not be
composited over more than one 4-ft core section, nor will sediments from different core
stations be composited.



Striplin Environmental Associates, Inc. - . T ‘ o C-]O
. -Ponland Shipyard Draft Sampling and Analysis Plan ’
01/24/00

1.7 FIELD QUALITY CONTROL SAMPLES

Field quality control samples help determine if other sources of variability, outside of .
laboratory sample handling and manipulations, are present. For this study, blind field
replicates and field sample splits will be collected. One station will be selected for
collection of these samples prior to sampling.

Field replicate samples are used to measure and document the repeatability of field
sampling methods and techniques. Field replicates represent sediment samples collected
and composited independently of the primary sample using the same sampling techniques

- as the primary sample. Field replicates will be collected immediately following the
primary sample, at the same location as the primary sample. The field replicate sample
will be analyzed for all the analytes that the original sample was analyzed for. Field
replicates will be used to determine field variability (including the homogeneity of
sample locations and sample processing techniques) and will also be used to provide
insight to laboratory variability.

Blind field split samples will also be collected from the replicate stations. Field split
samples will be collected from the same homogenate as the original sample. These
samples will provide insight to sample handling and processing techniques and analytical
variability.

1.8 EQUIPMENT DECONTAMINATION

Contamination of samples must be avoided during sample collection and processing
activities. All sampling equipment, sample containers, utensils, instruments, working
surfaces and other items that may come in contact with the sediment will be made of a
noncontaminating material (e.g., glass, stainless steel, teflon). Decontamination of
stainless steel bowls, utensils, and the core catcher will be performed before sampling at
each station and between the processing of each composite core sample. .

Standard decontamination procedures will be as follows:

e Rinse with tap water or water provided by the sampling vessel
e Wash with brush and phosphate free detergent, rinse with distilled water
e Rinse with 0.IN nitric acid and then with distilled water

e Rinse with methanol (this step will be omitted for equipment used to collect
sediment for analysis of volatile organic compounds).

Clean sample handling equipment will be wrapped in aluminum foil, with the dull side
facing the equipment. Field personnel will wear disposable gloves that are rinsed with
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distilled water before and after handling each sample as appropnate to help minimize ' BV
sample contamination.

The power grab sampler will be decontaminated between sampling stations by scrubbing
it with a brush and a phosphate free detergent to remove excess sediment, followed by a
rinse with site water. As an added measure, when sediment is removed from the grab
sampler, sediment that is in contact with the sides of the sampler will not be collected.

During coring, new core tubes will be used for each deployment. The core tubes will be
- decontaminated before sampling by scrubbing them with a brush and detergent and then
rinsing. Sediment in contact with the sides of the tube and at the ends of the sections will
not be retained: The pipe cutter will be kept clean with a cloth and occasionally cleaned
with water. Extrusion equipment (e.g., plungers and trays) will be scrubbed with a brush
and water and lined with clean aluminum foil when possible. |

1.9 SAMPLE CONTAINERS AND STORAGE

Storage requirements and container volumes and types are described in Table 7-1 of

Appendix D of the Columbia Analytical Services (CAS) QAPP (see Attachment C-1). In

all cases, the amount of sediment collected will be more than that required for analysis N %
and quality control purposes. Additionally, sediment will be archived in case analyses N
need to be repeated or if additional analyses are requested at a later date. .

All containers will be filled leaving some headspace. Samples will be stored either in
refrigerators or on ice in coolers until delivered to the laboratory. CAS personnel will

- pick up the chemistry samples at the end of each sampling day. Bioaccumulation
samples will be kept refrigerated (4°C) at the field staging area until delivery or pickup is
made to the respective biological laboratory. Once at the chemical or biological
laboratory, samples will be refrigerated at 4°C until used for the chemical and biological
tests.

1.10 SAMPLE HANDLING AND TRANSPORT

On completion of a final inventory of the samples, each jar will be placed into a plastic
bag and sealed. Samples will be immediately placed on ice. A chain—of-custody form
will be completed and provided to CAS and NAS when the samples are received at the
end of each day.

Samples for analysis will be picked up each afternoon by CAS and NAS personnel and
transported immediately to their laboratory.
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For samples that will be stored at the staging area, sivgned custody seals will be used to
- seal each sample container to ensure that sample integrity is not compromised. Sample
refrigerators will also be maintained in a locked and restricted building at the PSY.

1.11 CHAIN-OF-CUSTODY PROCEDURES

Chain- of—custody (COC) procedures will be followed from the time of sarnple collection
to the conclusion of laboratory analysis.

Field COC procedures include:

e Label sample containers with preprinted labels with station and sample information
plus the analytical parameter(s) that the container contents are intended for. Date,
time and sampler information will be written on the label in the field.

e Complete chain-of-custody forms for all samples en route to processing facility,
- laboratory, or storage. Upon transferring samples to the laboratory sample
custodian, the cruise leader or designated staff sxgn date and note the time of
transfer on the chain-of-custody form.

o Ship samples in ice chests sealed with custody seals, rmle'ss relinquished directly to
a laboratory representative. The integrity of the seals is estabhshed at the
laboratory by the laboratory sample custodian.

«  Ensure that the samples are in possession or view of ﬁeld staff or secure storage at
al] times.

o Transport samples to the laboratory as soon as possible, observmg appropriate
preservation and holding-time requirements.

e Transfer custody of the samples to the appropriate COC lockers and refrigerators.
Document the transfer on the appropriate COC record-keeping form and/or
logbook.

* Notify the appropriate people that the samples had arrived.

Upon receipt of the samples at the laboratory, the laboratory- sample custodian will
inventory the samples by -comparing sample labels to those on the COC document. The

. custodian will enter the sample number into a laboratory tracking system by project code

and sample designation. The custodian will assign a unique laboratory number to each
sample and will be responsible for distributing the samples to the appropriate analyst or
for storing samples in an appropriate secure area.
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1.12 FIELD LOG BOOK AND SAMPLE DOCUMENTATION

A field log book will be used to record observations and pertinent information at each :
sampling station. It will be a bound document containing individual field and sample log
~ forms. Information included in the log book will include personnel, date, time, station
position, station designations, sampler, types of samples collected and general
observations.

" Additional information will be entered on surface sample description forms or core log
sheets (Figures C-3 and C-4). The following information will be included: -

e General site and/or project number
e Sample number
 Collection date
. Colleciion time
e Water depth
o Tide height _
e Sediment depth N ‘ . oy
e Penetration depth (grab sampler) or sample recovery (core)
e Personnel collecting samples.

» Sediment type (e.g., particle size fractions, debris in the sample, sample color and
odors)

1.13 SAMPLING AND ANALYSIS SCHEDULE

Sampling will take approximately seven days to complete. Surface grab sampling will
occur prior to subsurface coring. The grab sampling schedule will be restricted to a
maximum of 8 samples/day because the analytical laboratory (CAS) can handle only 8
pore water tributyltin samples/day due to limitations of equipment used for the pore water
extraction.
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2. LABORATORY ANALYSIS AND QUALITY CONTROL

In accordance with the objectives laid out for this project, the analytical plan and

+ . associated quality assurance and quality control (QA/QC) procedures comply with the

analytical protocols in the Environmental Protection Agency’s Contract Laboratory
Program (CLP) (EPA 1993) and the Puget Sound Estuary Program (PSEP) guidance
(EPA 1989a,b). Puget Sound Dredge Disposal Analysis (PSDDA) guidance (Corps-of
Engineers, 1989 1998) is also satisfied by these requirements. - '

The fol]owmg sections descrlbe the laboratory analysis and QA procedures for analytical
chemistry. ‘

2.1 ANALYTICAL CHEMISTRY METHODS AND PROCEDURES

Columbia Analytical Services (CAS) of Kelso, Washington, will perform metals,
semivolatiles, volatiles, PCB Aroclors, pesticides, sulfides, total solids, grain size and- -
total volatile solids and toltal organic carbon analyses on sediment samples. CAS will
also perform pore water extraction with subsequent analysis for ammonia and tributyltin.

Chemical analyses of sediment and pore water are required to meet the objectives of this

. project. Laboratory quality assurance will be implemented and maintained as described -
~ in this plan and according to the laboratory’s Quality Assurance (QA) program and :
standard operating procedures (SOPs).

For sediments, the analytical methods, quality control (QC) measurements and criteria are
based on a combination of current CLP and Methods for Solid Waste Analysis (SW-846),
PSEP guidance, and PSDDA requirements. Laboratory deliverables are consistent with

- the requirements outlined by the PSDDA program, known as a QA1 deliverable and those-
- in Appendix G of the Portland Harbor Sediment Management Plan (PHSMP) (DEQ

" 1999). Some of the analytical methods cited below for pore water are fundamentally
SW-846 and National Oceanic and Atmospheric Administration (NOAA) methods, but
have been revised to meet data quality objectives (DQOs) for this project. The
modifications are consistent with the PSEP guidelines and achieve PHSMP requirements.

Target analytes and their respective quantitation limits (QLs) required for this project,
and analytical methods, are listed in Tables C-3 and C-4 respectively. The required QLs
were based on the 1999 PHSMP and the PSDDA Chemical Guidelines for Puget Sound
and Grays Harbor/Willapa Bay. The quantitation limits established for pore water
analyses are low enough to support the further development of site specific sediment
quality criteria for COIs . While best efforts will be made to achieve the project DQOs,
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there may be cases in which efforts may not meet the specified goals. Any limitations in
data quality due to analytical problems (e.g., due to hlghjy contaminated samples) will be
clearly identified in the data validation report.

. Modifications to established analytical methods for some analytes may be necessary to

- achieve project QLs. In some cases, the sample size and final volume of the digestate or
extract may have to be adjusted to achieve these QLs. For example, for analysis of
cadmium, arsenic, and silver in sediments by ICP/MS, it may be necessary to increase the
final digestate volume from 100 milliliters to 500 milliliters to reduce interference from
the sample matrix. This modification is a common standard operating procedure (SOP)
in many environmental analytical laboratories to improve detection limits and low-level
precision, and is accepted by the CLP. '

" It is anticipated that QLs for all analytes in a sample may not be attained due to chemical
interferences, especially in those samples exhibiting elevated levels of other target
analytes.

Some detail is provided in the following section for those analytical methods requiring
modification of standard (or otherwise referenced) procedures. Detailed and complete
SOPs, laboratory QA program plans, and example deliverables for CAS are prowded in

the attachment to this SAP.. . : RN

2.1.1 Methods for Analysis of Pore Water Samples

Pore Water Extraction. Pore water extracted from sediment will be analyzed for
tributyltin (TBT) and ammonia. At least four of the appropriate centrifuge tubes will be
loaded with homogenized sediment from the same station, sealed, and centrifuged. The
number of tubes centrifuged for a given station will depend on the pore water yield.
Large amounts of sediment are needed to collect the 400 to 500 mL required for
tributyltin and ammonia analyses. : -

The polycarbonate tubes will be centrifuged at 2475 g for 30 minutes. The supernatants
will then decanted to a clean polycarbonate tube and centrifuged for an additional 30
minutes. The resulting supernatant will be transferred to a clean polycarbonate container
for analysis. The pore water for tributyltin analysis will be acidified with 1 milliliter of
concentrated HCI per 100 mL of sample.

A small amount of pore water will be transferred to a pre-cleaned plastic bottle for
ammonia analysis after preservation with 0.5 mL of 9N sulfuric acid. Samples will be
stored in a cool, dark location.
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Tributyltin. Tributyltin analyses will be performed on pore water using the SW-846
methods, modified according to Krone (1989). The modifications include use of -
‘Grignard reagent for derivatization followed by GC/Flame Photometric Detector
(GC/FPD). Quantitation limits will be in the range 0.025-0.05 ug/I.

Ammonia. Ammonia in pore water will be analyzed as nitrogen by ion-specific
electrode. A 50-ml sample will be modified using 1 ml 10 N sodium hydroxide. After
mixing the sample well, a previously calibrated ammonia electrode will be inserted into
the sample. Ammonia as nitrogen will be reported to a limit of 0.3 mg/L (ppm). This
method is based on EPA Method 350.3. :

~ 2.1.2 Methods for Analysis of Sediment Samples

Grain Size. Grain size analysis will be accomplished on all project samples according to

PSDDA guidelines using ASTM D-422-63 (wet sieve with hydrometer) with
modifications described in the PSEP protocols and guidelines (PSEP 1986). Eight class

- fractions will be determined. Peroxide oxidation will not employed so that biological

aggregates are not broken apart. Results will be expressed by class percentage

~ (reportable to 0.01 percent) in the following fractions: gravel (6-1 @), very coarse sand (1-

0 9), coarse sand (0-1 @), medium sand (1-2 @), fine sand (2-3 @), very fine sand (3-4 @),

. sand (1-4 o), silt (4-8 @), clay (>8 @), and fines (>4 @). Results will be presented in

tabular format and, for selected samples, plotted on semilogarithmic paper as percent

fines by weight versus grain size. : '

Total Organic Carbon. Total organic carbon content will be measured according to
guidelines found in the PSEP protocols (PSEP 1986b) and options recommended in
Michelsen (1992). Sample pretreatment with HCI will be required to liberate inorganic
carbon (principally carbonates). TOC analyses will be performed by oxidizing the

sample at ~850° C and then measuring CO, via infrared spectrophotometry.” Results will -
be expressed in terms of carbon per dry weight of the unacidified sample.

Metals. Metals will be determined according to a modification of EPA Method 200.8
(ICP/MS). Sample digestion will be accomplished with HNO,/H,0, and final digestate
volumes may have to be increased to 500 milliliters to reduce matrix and inter-element
interferences. Initial and continuing calibrations, mass calibration, resolution check and
stability checks will be conducted according to EPA Method 200.8. A selected list of
elements will be chosen based on historic data and the requirement for rapid turnaround
time from the laboratory. Results will be reported as ug/kg dry weight.

Acid, Base, and Neutral Extractable Organic Compounds. Selected acid, base, and
neutral (ABN) extractable organic compounds in sediments will be analyzed by a
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: mod1ﬁcatlon of the methodology found in SW- 846 methods 3550/8270B. Procedural - A
modlﬁcatlons mcluded the followmg . /

e Extract 30 - 50 gram (wet wt) samples via somcatlon/hornogemzat]on followed by
gravity settling and separation.

» Dry primary extract over anhydrous Na,SO,.

e Use gel permeation chromatography (GPC) for cleanup and removal of elemental
~ sulfur (S,). .

e Adjust final extract volumes to give sufficient sensitivity and instrumental
response without overloading.

e Establish GC/MS initial calibration with a minimum of calibration points in the
range of 2-100 ug/ml for all target analytes.

e Conduct continuing calibration for a_ll target analytes and surrogate compounds.

Both matrix spike and surrogate spike compounds will be added pnor to sample
extraction, as required by the analyncal method.

" Chlorinated Pesticides and PCBs. Chlorinated pesticides and PCBs (as Aroclors) will
be analyzed by methodology specified in the most recent SW-846 Methods 3550/8081
- and 3550/8082, with the following procedural enhancements:

e Extract approximately 30 grams of sample via sonication/homogenization.

* Remove elemental sulfur (S,) from the sample extract during GPC cleanup.
Additional S, removal may be required using chemical agents at the discretion of
the analyst.

¢ Conduct florisil column chromatography of extracts for pest1c1de analysis (as
required based on chromatographic interferences).

e Adjust final extract volumes to achieve analyte PRQLs and to prevent
instrumental overloading.

. Some samples will be analyzed for PCBs only and will be subjected to sulfuric acid
cleanup to remove potential interferences and ensure the accurate identification and
quantitation of PCBs. All associated QC will be as required by SW-846 methods. Data
deliverables will be as required by the PHSMP data reporting requirements.

Volatile Organic Compounds. Volatile organic compounds will be analyzed in

sediments using the purge and trap GC/MS technique. The analytical method is as

described in SW-846 method 8260. All quality control criteria will be similar to that of '
the CLP SOW with exceptions as provided in the CAS SOP VOC-8260A. /\’
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Tributyltin. Sediment samples from surface and core composites will be analyzed for
bulk sediment tributyltin using SW-846 methods, modified according to Krone (1989).

- The modifications include use of Grignard reagent for derivatization followed by

~ GC/Flame Photometric Detector (GC/FPD). Quantitation limits in the range of 10 - 25

~ ug/kg will be necessary. The analytical SOP is found in the attachment to this SAP.
Deliverables will be consistent with the PHSMP data requirements. -

2.1.3° Chemical Ahalysis of Tissue Samples

Columbia Analytical Services (CAS) will conduct laboratory testing to determine

selected COI concentrations in organisms following bioaccumulation testing. Following

completion of bioaccumulation testing exposure, frozen tissue samples from reference

- and test samples will be shipped directly to CAS by the biological laboratory. At CAS,

- tissue samples will be homogenized prior to analysis to assure representative sub- -
sampling for selected COls and total lipids measurements. -

Tissue samples will be analyzed for TBT using solvent extraction, derivatization, and
GC/FID. Samples are dried with muffled, anhydrous sodium sulfate. Following the
addition of surrogate compounds (trypropyltin chloride and tripentyltin chloride), tissues
are extracted with methylene chloride that contains 0.1% (wt./vol.) tropolone. After
solvent exchange into hexane, extracts are derivatized with hexylmagnesium bromide in
ether via a Grignard reaction. The Grignard reagent is synthesized by CAS because
commercially available reagents are not of acceptable purity. Tissue extracts are cleaned
by elution through Flor1511® columns. The extracts are ana]yzed by GC/FPD or GC/MS
analysis.

Samples will be analyzed using EPA Method 1668 - Isotope dilution and high resolution
gas chromatograph/ high resolution mass spectrometry (HRGC/HRMS). Congeners
quantified using HRGC/HRMS include [UPAC # 77, 126, 169, 105, 114, 118, 123, 156,
157, 167, 170, 180, and 189. In addition, congener #81 that is not included in Method
1668, will be quantified using an appropriate internal standard. Bulk reference material
1944 (NY/NJ Waterway sediment) will be purchased from the National Institute of
Standards and Technology (NIST) and analyzed as a QC measure. ‘

2.2 QUALITY CONTROL REQUIREMENTS AND INTERNAL QUALITY
CONTROL CHECKS

Quality control procedures for laboratory analysis will be consistent with the
requirements described in the CAS SOPs, which are presented as part of the laboratory's
QA program plan in Attachment C-1 to this SAP. Methods for establishing the quality of
laboratory measurements and sample results generally conformed to CLP quality control
requirements or other quality criteria as described by the QA plan. Some modifications
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will be made to expand the range of instrumental calibrations, reduce quantitation limits, -
and establish precision at quantitation levels below those of the CLP.

Data validation and reporting of data quality will conform to the criteria of the EPA Data
Validation Functional Guidelines for metals and organics (EPA 1988a,b) as can be
determined by the evaluation of standard report formats without raw analytical data.

All QC measurements and data assessment for this project will be conducted on samples
from and within batches of samples from this project alone; samples from other projects
will not be mixed with samples from this project for assessment of data quality. PSEP
guidelines will be used for evaluating and establishing data quality for
analytes/parameters that are not addressed by the EPA CLP guidance documents.

Sample Handling and Storage. Procedures for laboratory sample handling and storage
are documented in a written CAS SOP attached to this SAP. Table 7-1 of that document
summarizes the requirements for sample containers, preservation, and holding times.
One addition to Table 7-1 is the 24-hour holding time for extraction of pore water from
sediments when tributyltin analysis is performed. This holding time was established
based on the desire to minimize exposure of pore water to possible tributyltin sources
(such as paint chips) as soon as possible after sampling to better reflect in situ conditions.

Instrument Calibration and Checks. Instrument calibration and checks will conform to
analytical protocol requirements and laboratory analyncal SOPs, found in the CAS QA
Plan.

Methods for Assessing Precision. Precision will be assessed by examining analytical
and field variability using the following three types of measurements: laboratory splits,
field sample splits and field replicates. Method, holding and field rinsate blanks will also
be analyzed to ensure sampling precision.

Laboratory Sample Splits

To assess analytical variability, analyses of laboratory-generated sample splits will be
performed. Laboratory splits will be performed once per batch of 20 samples, and
relative percent differences (RPDs) will be calculated. Variabilities in organic compound
analyses will be evaluated by analysis of matrix spike (MS) and matrix spike duplicate
(MSD) samples. Samples for inorganic analyses will be split in the laboratory and
separately analyzed without matrix spikes. Conventional parameters will be analyzed in
triplicate. Quality control objectives and limits for analysis of laboratory splits will be
consistent with CLP requirements. :
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Field Sample Splits

Verification of laboratory measurements of sample analytical variability will be '
accomplished for sediments by analyzing blind field samples that will be generated in the
field by subsampling the composited sample. These samples will help determine if other
sources of variability outside of laboratory sample handling and manipulation are present
or unaccounted for. Field sample splits will be generated at one station.

| Field Replicates

An assessment of variability associated with combined analytical and site environmental
variabilities will be accomplished by analysis of field replicates. Station replicates will

be collected and composited independent of the primary sample and associated sample
splits, yet will be collected from the same station. Extra sample volume will be collected -
at two locations identified to the laboratory for use in generation of laboratory splits and
MS/MSD according to analysis needs.

This scheme for assessing both analytical and sampling variabilities has proven useful in -
the Puget Sound Ambient Monitoring Program (PSAMP), some PSDDA programs,
during the 1998 PSY Sediment Investigation, and at least one CERCLA site. Results
from splits and replicates will be taken into consideration during the assessment of the
overall uncertainty and significance of the data used in site characterization.

Method, Holding, and Field Blanks

Introduction of contaminants during sampling and analytical activities will be assessed by
the analysis of blanks. Laboratory method blanks, generated by the laboratory, will be
analyzed at a minimum frequency of one per analytical batch of 20 for all chemical
parameter groups. An additional “holding” blank will be generated and analyzed for the
single batch of volatile organic compound analyses (VOAs) only. These blanks will be
used to determine if volatile chemicals were introduced to samples during holding or
storage prior to analysis. A field blank, consisting of sampling equipment rinsate water
will be generated for all chemical parameter groups upon completion of sampling. Data
will be qualified during validation if contaminants are found in any of these blanks.

Methods for Assessing Accuracy. Accuracy will be assessed in terms of analytical
recovery for all chemical analytes by the use of independent reference material or matrix
spikes. Analyte recovery from the reference material or the MS will be measured at a
minimum frequency of one per batch of up to 20 samples. Data will be qualified during
data validation based upon recoveries from these analyses. Quahty control objectives
will be based on CLP criteria.
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CAS-generated acceptance criteria and requirements will be employed for the analyses
conducted in this program and will be used to support the evaluation of laboratory results
(Table C-4) during data validation. Table C-4 also presents the QC criteria for evaluating
surrogate recoveries during low-level pore water and organic compound analyses.” CLP
requires qualification of results when surrogate recoveries fall outside of acceptance
limits. :

Analytical instrument testing, inspection, maintenance, setup, and calibration will be
conducted in accordance with the QC requirements identified in the CAS laboratory QA
Plan. In addition, each of the specified analytical methods provides protocols for proper
instrument calibration, setup, and critical operating parameters.

2.2.1 Laboratory Sample Custody Procedures

Upon receipt by the laboratory, each sample will be checked for physical integrity and
logged into a laboratory information management system. Samples will be handled and -
stored so as to maintain sample integrity before and after analysis. Specific SOPs for
sample handling, tracking, storage and custody are found in the attachment to this SAP.

222 Laboratory Data Deliverables

Laboratory data deliverables will consist of hardcopy documentation of the laboratory
procedures used and sample results, and will be consistent with PHSMP data -
requirements. For contaminants not normally analyzed using CLP protocols,
documentation will be prepared according to the deliverables described in the attachment
to this SAP. Documentation will be sufficient to allow a CLP-style of review during data
validation. This information will be sufficient to review the data with respect to the
following:

e All GC/MS raw data files will be provxded to SEA on electronlc media (CD Rom
if possible)
e Holding times and conditions

¢ Instrument calibration (including standard reference material)
e Detection/quantitation limits
e Surrogate recoveries '
e Laboratory split analyees (duplicates and MS/MSDs)
e Precision and accuracy A

. Completeness
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e Data report formats.

Electronically formatted data (diskette or e-mail) deliverables will be used to expedite
data review and validation. ’ '

2.2.3 Data Reduction, Validation, and Reponing

Data reduction, evaluation, and reporting performed at the laboratory will generally be in
conformance with the CLP statements of work for organic and inorganic analyses, or will
be based on the laboratory SOPs when CLP procedures are not available or specified. As
discussed in the preceding section, specific deliverables will be required for reporting
PHSMP quality level data.

The laboratory may assign data flags, or qualifiers, following CLP protocols for organic
and inorganic analyses. The laboratories will be required to immediately notify the
analytical chemistry QA Manager when any QC measurements are consistently outside of
project QC criteria or DQOs. :

Electronically formatted data deliverables will be generated and delivered to the
analytical chemistry QA Manager. Complete manual data validation will be performed
on 100 percent of the data by the analytical chemistry QA Manager. Data validation and
reporting will be accomplished for all analytical parameters including conventional
analytes. Hardcopy data deliverables and documentation will be archived for all
laboratory results and procedures, and will be made available to Bridgewater Group, the
Port of Portland and to DEQ upon request. '

The organics data will be evaluated in general accordance with EPA's Laboratory Data
Validation Functional Guidelines for Evaluating Organics Analysis (EPA 1988b).
Inorganics data will be validated in general accordance with EPA's Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analysis (EPA 1988c).
Chemical data from non-CLP procedures will be reviewed with regard to the followmg,
as appropriate to the particular analysis:

* Holding times and conditions
' o Conformance with required analytical protocol(s)
¢ Instrument calibration
e Blanks
e Detection/quantitation limits

e Recoveries of surrogates and/or matrix spikes (MS/MSDs)
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e Variability for duplicate analyses
e Completeness

e Data report formats.

In addition to the general reporting requirements identified abO\"e, PHSMP data delivery
requirements for chemical variables are described below. ' '

Laboratory Data Deliverables for Organic Compounds

The followinig items wﬂl be required from the laboratory for completlon of analytical
reporting:

e A cover letter referencing the procedure used and discussing any analytical
problems, deviations and/or modifications, will be signed by a laboratory
representative certifying to the quality and authenticity of data as reported

e Report of sample collection, extraction and analysis dates, including sample
holding conditions

e Final extract volumes (and dilutions required), sample size, wet-to-dry weight
ratios, and the instrument practical detection/quantitation limit for each analyte

e Analyte concentrations with feporting units idéntiﬁed, including data qualification
in conformance with the CLP SOW (including definition of data descriptor codes)

* Quantification of analytes in all blank analyses, as well as identifi canon of the
method blank assomated with each sample '

¢ Recovery assessments and a replicate sample summary [included all surrogate
spike recovery data with spike levels/concentrations for each sample and all
MS/MSD results (recoveries and spike amounts)].

The following items will be required to be kept on file by CAS, but will be not required
for the data report. Any or all of these items might be required if unexplained errors are
detected in the data package.

¢ Reconstructed ion chromatograms for GC/MS analyses for each sample and
standard calibration '

e GC/ECD and/or GC/FID chromatograms for each sample and standard calibration

e Raw data quantification reports for each sample and calibrations, including areas
and retention times for analytes, surrogates and internal standards

A calibration data summary reporting calibration range used and a measure of
linearity [include DFTPP and BFB spectra and compliance with tuning criteria for
GC/MS]
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e Report of tentatrvely rdentlﬁed compounds w1th comparison of mass spectra to
hbrary/reference spectra where apphcable

Laboratory Data Deliverables for Metals

L

The followmg items will be requrred from the laboratory for completlon of analy’tlcal
reporting:

e A cover letter referencing the procedure used and discussing any analytical
problems, deviations and/or modifications will be signed by a laboratory
representative certifying to the quality and authenticity of data as reported

e Report of sample collectlon dlgestron and analysis dates, with sample holding
conditions

. Recovery assessments and a replicate sample summary for each sample if
performed, all matrix spike results (recoveries and spike amounts) and laboratory -
control sample analytical results]. :

 Tabulation of instrument and method practical detection/quantitation limits
» Tabulated results for samples in units as specified; including data qualification in

conformance with the CLP SOW, including definition of data descriptor codes

The following items are required to be kept on file at CAS, but are not required for the .
data report. Any or all of these items might be required if unexplamed errors are detected
in the data package

¢ Results of all method QA/QC checks including ICP Interference Check Sample
and ICP serial dilution results

e Raw data quantification report for each sample

e A calibration data summary reporting calibration range used and a measure of
' lmearrty, where appropriate

 Final digestate volumes (and dilutions required), sample size, and wet-to-dry -
weight ratios :

¢ - Quantification of analytes in all blank analyses, as well as identification of the
method blank associated with each sample.

'2.2.4 Performance and System Audits

The analytical chemistry QA Manager will oversee the activities of all analytical
chemistry support employed in this project. This oversight will be achieved through on-
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. site 1nspect10ns and reviews of analytlcal facﬂmes prior to and durmg analyses of pI'O]CCt
samples. : -

Prior to initiating laboratory analyses, a QA evaluation of the laboratory will be
performed in a manner similar to those procedures used for a CLP-type systems audit.
The laboratory QAPP and SOPs will be evaluated prior to sample submittal. Continuing
performance audits will be conducted on a regular basis to ensure the laboratory is
providing data of known and sufficient quality. Independent standard reference materials
for tissues and sediment (where available for the analytes of concern) will be used, at a
minimum, at the beginning and end of each task or phase of the project as an independent
assessment of the analytical process.

The frequency of on-site audits will depend on the type of interaction and
communications the analytical chemistry QA Manager experiences with the laboratory
staff, and on the frequency of observations of noncompliance with QC criteria and SOPs.
The QA Manager's interaction with the laboratory will focus on coordination,
management, and assessment of performance, and on the rapid institution of corrective
actions, if required.

2.2.5 Preventive Maintenance

Preventive maintenance in the laboratory will be the responsibility of laboratory
personnel and analysts. This maintenance includes routine care and cleaning of
instruments, and inspection and monitoring of carrier gases, reagents, solvents, reference
materials, and glassware used in the analyses. All maintenance of instruments and
procedures will be documented in maintenance log/record books. The laboratory has
SOPs for preventive maintenance (attached to this SAP).

- . 2.2.6 Assessment of Data Quality |

The assessment of data quality will be based on criteria developed to address project’
DQOs. Laboratory performance and data assessment will consist of on-site audits and
data evaluation during the data validation activities as described above. Laboratory data
will be qualified with the use of data descnptors assigned by the laboratory and during
independent data valldatlon

Analytical Precision. Qualification of laboratory results due to exceedance of criteria

associated with measurements of precision will be accomplished by determining relative

percent differences (RPDs) using field and laboratory sample split analyses. The ‘

following equation will be used to calculate the RPD: : ' )
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RPD = (C,-C,) x 200% / (C,+C,), where:

C, = larger of the two observed concentrations
C, = smaller of the two observed concentrations.

Analytical and environmental variability will be assessed via blind replicate sample
results. These data will be used to determine the overall precision and variability
associated with the entire analytical and sampling process. It is anticipated that
environmental variability will exceed that due to the analytical process alone. Attempts .
will be made to quantify the amount of environmental and laboratory variabilities.

Analytical Accuracy. Analytical accuracy will be assessed in terms of analyte
recoveries determined during spiked sample analyses and with the use of commercially
available reference materials (i.e., SRMs and CRMs). For spiked samples the percent
recovery (% R) can be used as a direct measure of accuracy. It is calculated as:

%R = X-X'/ TV x 100%

X = Concentration of the analyte recovered
X' = Concentrations of unspiked anlayte
TV = True value of amount spiked

%R = (S-U) x 100% / Cs,, where:

S = Measured concentration in spiked sample
U = Measured concentration in unspiked sample
Csa = Actual concentration of spike added.

. Laboratory results will be assessed and qualified in accordance with CLP requirements by
the use of surrogate compound recoveries for organic compounds and matrix spike
recoveries for inorganic parameters.

Analytical Completeness. Analytical completehess will be assessed as the ratio of
acceptable measurements obtained to the total number of planned measurements for an
activity. Completeness (C) is defined as: '

% C = (No. of data points within target QC limits) x 100% / (Total No. of data points)

2.2.7 Corrective Actions for Unacceptable Data

Continuous data assessment and comparison of data precision, accuracy, and
completeness to the data acceptance criteria and project DQOs will be undertaken. The
Laboratory QA Coordinator will keep the analytical chemistry QA Manager apprised of
the laboratory's QC status during all analytical events. An assessment of the problem and



Striplin Environmental Associates, Inc. o - ‘ ) v Cc-27 .

Portland Shipyard Draft Samphng and Ana]ys:s Plan
01/24/00

institution of correctivé action will follow any significant or consistent deviation from
acceptance criteria and analytical goals. Specific corrective actions are outlined in each
respective CLP SOW or laboratory SOP and may include but are not limited to the
following: .

. Identlfy the source of the nonconformance
*  Reanalyze sample(s) if holding time criteria permlt

e Retrieve archived sample(s) for analysis (each sample collected has an associated
archived sample for use as sample backup, primarily for extractable organics
and/or metals analyses)

e Reanalyze sample(s) following resampling
e Evaluate and/or amend sampling and analytical procedures

e Accept noncompliant data and apply qualifier(s) to indicate level of uncertainty.

2.2.8 Quality Assurance Reports to Management

- After data delivery and validation, a review of data quality for each analytical task will be
generated by the analytical chemistry QA Manager. This report will summarize the
quality of validated data, present results of system and performance audlts and assess
data usability for the project. »

;;-
;}aw’"
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3. LABORATORY METHODS FOR
BIOACCUMULATION TESTS

Bioaccumulation testing will be conducted by Northwest Aquatic Sciences (NAS) in
Newport OR. A 28-day bioaccumulation test will be conducted with the oligochaete
Lumbriculus variegatus (EPA/Corps. 1998, EPA 1994) and/or the clam Corbicula
fluminea (widely used in the investigation of geographical distributions of contaminants
in local biota). The tests will determine the bioaccumulation potential of selected COls
by comparing the concentration of these contaminants in the tissue of organisms exposed
to test sediments to that observed in organisms exposed to reference sediments. Draft test
protocols are presented in Attachment C-2.

3.1 PRE-TEST QUALITY ASSURANCE PROCEDURES

Mr. Peter Striplin of SEA will be the project biological QA Manager. To ensure the
production of technically defensible bioaccumulation data, Mr. Striplin will be
responsible for instituting a QA/QC program prior to initiation of the tests. This program
will include review of the project-specific SOP and QAPP by the contracting laboratory.
It will also include pre- and during-test laboratory audits.

The biological QA Manager, prior to commencement of testing will conduct an audit of
the laboratory. Each audit will include a tour of the physical facility and review of the
laboratory's QA/QC program, SOPs, and project filing system. Interviews will be
conducted with laboratory staff. Each audit will be conducted using guidance from
EPA's Manual for the Evaluation of Laboratories Performing Aquatic Tests (EPA 1990).

In addition to the pre-test audit, unannounced spot audits will be conducted during the
performance of the tests. During these spot audits, the laboratory will allow the QA
Manager to have complete access to the laboratory and its personnel.

3.2 TEST PROCEDURES

General guidance for conducting freshwater bioaccumulation tests, with specifics on
Lumbriculus variegatus, is found in Evaluation of Dredged Material Proposed for
Discharge in Waters of the U.S. — Testing Manual (EPA/Corps 1998) and in Methods for
Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with
Freshwater Invertebrates (EPA 1994).
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- Tests will be conducted using large aqﬁaria containing test or reference sediment and
filled with overlying water. The test organisms will be randomly distributed into test
chambers. Reference sediments will contain approximately the same sediment grain size
(percent fines) as the test sediment. Organisms exposed to reference sediments will be
used for an endpoint comparison of tissue chemxstry with orgamsms exposed to test
sediment. :

. Water quality parameters during testing are smular to those of bioassay testing and
include:

e The correct temperature and pH range

o Adequate oxygen levels

e Proper lighting

e The correct hardness range

e The absence of, or 1n51gn1ﬁcant concentranons of, toxicants such as ammonia.

Tissues will be composited by organism for each sediment test at the end of the 28-day
exposure period. The criterion for test acceptability 1s adequate mass of both organisms
at test completion for analysis of selected COIs. The composite tissue samples will be
frozen and sent by NAS to CAS for chemical analysis. .

3.3 DATA REPORTING REQUIREMENTS

The biological laboratory will document all activities associated with the sample analyses
and will prepare a written report. As a minimum, the following will be included in the
report:

e Results of the laboratory bioaccumulation analyses and QA/QC results. Raw data
will be legible or typed.

e All protocols used during analyses, 1ncludmg explanation of any deviation from
the approved sampling plan.

e Chain of custody procedures, including explanation of any deviation from the’
identified protocols.

e Location and availability of data, laboratory notebooks, and chain-of-custody

forms.
e Locations of bioaccumulation test organism acquisition, and negative control

sediment and water acquisition.
e Reference sample locations and water depth.

3.4 QUALITY ASSURANCE REVIEW
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- All data submitted by the laboratory will undergo a quality assurance review. Ata
minimum, the submitted data will be reviewed for the following:

¢ Data Completeness. Defined as the amount of data obtained versus the amount
" of data originally intended to be collected. For this program, 80 percent will be
considered acceptable. '

e Data Quality Objectives. Data will be-reviewed for compliance with the
parameters established in the specific test protocols. These may 1nclude but are
not limited to the following: :

- Tests conducted within specified holding times

- Test organism mortalities/abnormalities exceeding performance criteria
- Out-of-range water quality parameters

- Lack of randomization _

- Lack of required reference, control, or reference toxicant exposures

- Reference toxicant results outside of specified ranges.

3.5 CORRECTIVE ACTION FOR UNACCEPTABLE DATA

Tests that do not meet completeness and DQO objectives will either be qualified or be
rerun. The conditions under which retesting could be required include:

e Required reference or control sediments not used

e Test organism mortality in control or reference sediments exceeded acceptable
- limits

e Test organisms not all the same species

e Water quality parameters consistently out of range

e Sediment holding times exceeded.

The conditions under which retesting may be required or data may have to be qualified
include:

e Lack of test array randomization or testing that was not blind

e Test chambers not identical, or were broken or misplaced

e [Excessive test organism mortality in a single replicate of a control

o Test organisms not randomly assigned to test chambers or not from same
population '

¢ Holding times were exceeded

e Brief episodes of out of range water quality parameters

e Test monitoring was not documented or incomplete

» Sediment holding times were exceeded

o Sediment storage conditions were out of acceptable ranges.
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- Table C-1. Surface Station Coordinates (NAD 1927).

STATION X %
PSY(2)-96 7632401.343 699690.2065
PSY(2)-97 7632476.044 699695.6631
PSY(2)-95 7632434.696 699729.0168
PSY(2)-94 7632398.04 699757.9685
PSY(2)-93 7631279.79 700934.6775
PSY(2)-86 7632770.26 701138.5566
PSY(2)-85 7633065.542 701054.1895
PSY(2)-88 7632553.927 700852:3872
PSY(2)-87 7633031.488 700701.3391
PSY(2)-91 7632097.666 700311.4376
PSY(2)-92 7631610.222 700688.6086
: PSY(2)—78 7636201.139 699528.5587
PSY(2)-7 7635575.423 699409.0423
PSY(2)- 80 7634485.699 700305.4349
PSY(2)-83 7633965.234 700819.3413
PSY(2)-81 7633971.014 . 700751.5046
PSY(2)- 84 7633892.384 . 7008137782
PSY(2)-8 7633932.035 700783.6958
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Table C-2. Subsurface Station Coordinates (NAD 1927). )

STATION X Y
PSY(2)-93 7631279.79 - 700934.6775
PSY(2)-85 7633065.542 701054.1895
PSY(2)-87 7633031.488 700701.3391
PSY(2)-89 7632766.741 700547.9942
PSY(2)-90 7632422.245 700456.599

PSY(2)-91 7632097.666 '700311.4376
PSY(2)-78 7636201.139 699528.5587
PSY(2)-83 .  7633965.234 700819.3413
PSY(2)-82 7633932.035 700783.6958
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Table C-3. Target Analytes and Project Required Quantitation Limits (QLs).

‘ Required
Analytes - Quantitation Limit
Metals Total (mg/kg dry wt.)
(EPA 30506010 _7000)
Antimony 20
Arsenic 57
Cadmium ' - 0.96
Chromium 270
Copper IRt ' 81
Lead ' 66
Mercury 0.21
Nickel 140
Stlver 1.2
Zinc . 160
ButylTins as Ion (ug/l)
(GC/MS)
Tributyltin (ug/l interstitial water) ' 0.05
(GC FPD)
. Buik Butyltin (ug/kg dry weight) 1
Conventional Analytes
Total Solids (%) Std.CAS
Ammonia in Interstitial Water (mg/1) _ Std.CAS
Grain Size - ASTM-D-442-63/PSEP Std.CAS
- Volatile Solids (% Not Analyzed) Std.CAS
TOC (% Dry Weight) Std.CAS
Semivolatiles organics (ug/kg)
(EPA 8270)
Acenapthene 20
Acenapththylene 20
Anthracene 20
Flourene 20
2-Methylnaphthalene 20
Phenanthrene 20
Naphthalene .20
Benzo (a) anthracene , 20
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Table C-3. Target Analytes and Project Required Quantitation Limits (QLs).

Required

Analytes Quamitation Limit
Benzo (a) pyrene ' - 20
Benzo (b) fluoranthene 20
Benzo (k) fluoranthene 20
Benzo (g, h, I) perylene ' 20
Chrysene : 20
Dibenz (a, h) anthracene 20
Fluoranthene =~ ' 20
Indeno (1, 2, 3-cd) pyrene 20
Pyrene ‘ 20
bis(2-Ethylhexyl)phthalate ' 20
Dibenzofuran : 20
2,4-Dimethylphenol : 20
Pentachlorophenol ' 40
4-Methylphenol : 20
Volatile Organics: .
EPA 8260) \
Acetone 10
Chlorobenzene ' 5

- Ethylbcniene 5
Xylenes 5
Benzene 5
Trichloroethylene 5
Tetrachloroethylene 5
Pesticides (u :
(EPA 8081)
Aldrin 10
alpha-BHC 10
beta-BHC 10
delta-BHC 10
gamma-BHC (Lindane) 10
Chlordane 10
4,4-DDD 6.9
4,4DDE 6.9
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Table C-3. Target Analytes and Project Required Quantitation Limits (QLs).

Required
Analytes Quantitation Limit
44'-DDT 6.9
Dieldrin ' 10
Endosulfan o 10
Endosulfan 11 10
Endosulfan Sulfate 10
Endrin 10
Endrin Aldehyde ' 10
Endrin Ketone 10
Heptachlor 10
_{Heptachlor Epoxide ‘ . 10
Methoxychlor 20
Toxaphene
PCBs (ug/k
(EPA 8082) .
Aroclor 1016 . 33
Aroclor122]1 ' 66
Aroclori232 33
Aroclor1242 L 33
Aroclor1248 o 33
Aroclorl254 o 33
Aroclor1260 33
Total PCB
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Table C-4. Analytical Test Methods and Laboratory QC Criteria.

Analyte Matrix Method Recovery Criteria
Metals LCS! MS
Sb Soil/Sed SM-200.8 12.2-90.1 30-120
As Soil/Sed SM-200.8 43.9-81.5 60-130
Cd Soil/Sed SM-200.8 - 51.4-103 60-130 -
Cr Soil/Sed SM-200.8 59.4-94.6 60-130
Cu Soil/Sed SM-200.8 459-70.4 60-130
Ni Soil/Sed SM-200.8 122-204 60-130
Ag Soil/Sed SM-200.8 51.4-87.7 60-130
Zn Soil/Sed SM-200.8 84.1-144 60-130
Pb Soil/Sed SM-200.8 82.7-160 60-130
Hg Soil/Sed SW-7471A 1.60-3.41 60-130
Metals-SEM :
Cd Soil/Sed SM-6010A 85-115 60-130
Cu Soil/Sed SM-6010A 85-115 60-130
Ni Soil/Sed SM-6010A 85-115 © 60-130
Zn Soil/Sed ‘SM-6010A 85-115<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>